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METHOD:^. l'(tl! IT.TIU TIMi Sl’OKd/.ori'S AND /.V(;()rKS 
IN MDSi^riVoS IM'IU'l'ED W nil MAI. AIDA. 

l!v .1. W. W. S'i'Kl'llKNS. M.D. (Dm vi'.,. D.IMI. 

U (ll(rr jjoturty /'/'I'rr’Ct// .1/"//' /((' , }.r.rri,u>l -d 7V. / 

• ^ .Un/;, 

( a ru in: ani> 1 *iu:ij m i n u;v inn.r \k \ i mx (M- Mo'i.n 

Where to find infected Anophelines. 

{(I,) S(*l(‘ct a or ;uin .'■mall i‘oll('<‘ti(in ol native Inils where \oii hnuw, 

either liaau a 1)1(10(1 exaniinatidii or iroin ■■ph'in palpal ion. i hat jlie ehiMi'eii are 
inf<'<’te<l with malaria. * • 

(/<.) A iuiplu'lnie< anil al-o ( 'ii!i('iiie-> will lie Ioiuk! ill the hut', iieai’ iId- fire- 
pla(H'. iieliiial enrtains. in eiijihoa rdn hehiiid elotliii^o. in old hoef--. eollrelion- of 
hotjles. lniuh!‘i', riil)hi';li nf all .-orts. airl on the lliatidi of tlie huts hainiinii' to ihe 
soolv ,^traw airl eld)^^ I'h-. ofti n in lniniliad-. If none ean lie found, -li!* ihe 
ihateli until a -tieh. a- A nopln'lines freipientN In- ileepl\ hnideii. l Aainitn' ai-o 
oiit-hou.ses, eo\s hoii.sc-. pile' of ilrie'l eiMs< in liarns. and 1 Id' oni-iiie of nio-ipiito 
nets l)('fo»e thv^iiii is un*!! up. ■ • 

ff.) jn short ‘drainj or under inadoe-; llie\' iiia\' he Miinelmie' eaiijhl in 
himdred'. * • ^ 

{( 1 .) r>r finallv, ‘Miap* ' mav he >(- 1 ,’ I'he'e aic made tfut of riMuny hi-eiiil 
tnis\lin(‘(l with leitl. with lln lei aiar. M 'Sipilro retreat into !ln»'t*a' the .'iin 
rijies. 

Method of Capture. 

Idaee a ‘(•.•'t tnlu' or sjieeinu'n tube s/dfr/tf over the A iioplielnie. a?id then ('hoe 
it hv slipj.nno a of (“ottoii wool into the month. 

It will .save a d;oo (1 deal oi time if fiity nio>(piltos are leipiireil. to hiinp^ fifty 
test tnhcNS inst(^a<] of t ransferrin;^'' each oin* when eaiiLthl to a hotllm Also the 
tNjuhie of get till).: them out of the lioitte is avoiiled. I’lit in ea'i' the -iippK of 
t!ihc 3 is insntHeif'nt they .'■honld ht* tiain.sf’en'ed, as eaiiglit. into anv d/y hot lie, 
sueh as a whisky liuttle. d here inii-i he no ohvion.' moi'tnre in tin; hoi lie. as if 
there Is, tile mosfpiito is eanght liy its wings aial s(>oii (lies. 

Identification of Species. 

Tlierc is still very little aeeurate knowledge as trj whieh 'picies actually (lo 
trarKemit malaria, and^ al^o as to whieh of these an' the mo-t eoimerrieil. ft i.s 
essentia] then to identify, or to gnt identified, the Anojilielim' yon di■•^eet. A 

2.) wt. r;r,2s_i(;, t il. IJ ic K. ■ 



W. W. STIUMIKN'S — M KTHons rOR DHIKC^TIKO >iPOROZOIT^ 


ran‘ful (*\:irriin;ili<Hi with a p^rkct-h ii' T^hinihl i iiable yon to .<tate almost with 
rfa t:i!iity wIkIImt or no all tin* A lines yim have ean<i’lit are of the same 
'jioeir's, Itetain s:i\ a <lo/.en, iiicliulin^ stnoe malcsj^ for exaniination by an 
(*\|irrt. Kill them in I he test tube by pho'imr a ^li'o]! rf ehloroform on the phijjj.- 
Drop them on to a lay('r <»f’ vm’v loosely tbitre-l eottoii-wool in a pill-box or 
inateh-box. IMjk'O a very thm laver of loosf ly HufJed eotton-wool over thein to 
prevent shaking'. If obtainable, mhl ooe drop of <-reosote to the in:'ide of tin* 
Tm! of r*!ieh box to ])reverit mould, or melt a little fiaphthaliiH' a?id pour it into the 
lid. 

Put a label ontside the 1 m)\ '•talmo' trlh /i and triterf^ <’ani:ht and tunno al sv-zo/e/- 
I ti'pateh home at onee. 


l)ls>K( t'Oi.N nv \ M<)Si.O rt'o. 

Killing.-dd.i s is nK)st ( asilv done hy conens>ion, i.r. rapping the tiihe. with 
the mosipiito at Mu' end, smartly aeainst tin* knee. (N.lb — Ihis must on no 
aeeonnt In- (f()ne if the mos(puto> are ix'yiurerl for idfoitlHeation, as most of the 
seales are knoeked otl in the prneoss). 

TridTning. — Pnt .h<- moS(puto on a slitlo, ami while holding one winp^ ])ull oil’ 
>vith a niM'dle m* foreeps th<“ h'^fs and remaininy^ wmu:. l ake tana* not tf> pull 
oil tin’ prohoseis hy mistake. 

Dissection of Salivary Glands. 

(</.) Tut the trimmed nmsipiito into a drop of salt ^ohltien (I jier eent. lonoldy) 
on a slide so tliak it lu’s on its ro//// si'le w ith its ])ri)l)osi‘is fotri/r iii yon (li<*'. 1 ). 



Pi^o 1.— Diagram to ilhistrato tho method of extraetiniZ the salivary glands of a mosquito.* 

^ This drawing lias lH?on kindly ma<le fer mo hy Mr. H. F. Ciilter, Assistant Eii«.Muioiogist, 
Idverpool School of Tropical Medicine. 



\\i> /viiOTF^ i\ 'sto-it*! ! rc'i ivnu'i rn w ini \i\i \iii\. 


Dt’ n<»l tin* with ^:i!t ^tilnDnH iht* <j);lliil>.' ulun rM IMiInl tii;t\ 

:i\v:>v ;»ful h«“ lo-i. Hi'im'tnli.'r that th.^ lif ^I't it tlir jmitit .>i’ tirtL'in i \ 

tin* first [i:iir i‘t* h l:'. 

{A.I Placi* t}i<‘ -liiU' n|Hni,:» |ii. ir ul s.ni mv .livM-rtiiiL: a tlaik 

iakr a (ui a, if r.'tiv <tiirtit ) in i-arli Kami, lioidiiii,*' tiutii 

iit-arly lu)ri/<in'lal. l*l:u‘.' the A /r lua-dl.' ;/i, fhot-jv -o a^ tn ^U adv it and tli.- 
I’hjhl uat}h‘ at fin of tin* head 1 i, and ii'iw inakr t( '■ciit”' nf >Kn\. 

“ " |)ii!U un’tin' li(';\,d,\vil li tiir ri^dit laadlr. tiikin^r ah.ait j a iniiitilc 

• iv<*r it. 

If tills has hriai datin' (‘aiTliillv (athl anyom* uitli*t!n‘ IrasI »h'lifai*\ -d' 

tnu -h ran siuNTcd !)!l tlmrs oat of liioi. a hit nf whiti' tl-tia 1< n.iw M>rn aitarh.d 

to thn linad. This < (iiitaiii- iIk* i^laiaU. • 

itl.) I'.xainiiic ntidi‘1- aliDiit hais, I'ciiiciiihiM'iiiui' in'arK to the d laphia'^ni 

as an iinsiaintMi ohjcct is hoiny^ cxaniiiK'd. 'I'hr upland' an* Lrli-ti'iiin^. tiiiL:.-r-ldo- 
and a littlr l\vi>!(‘d. and jtrnjcc! fr.ia; ihc (ai-l d ihi' In ad, or po-dl.K m|, 1\ tlirir 
tl|K may hi- staai in tln‘ itinl>i of '(inif or.'V imi-'clc ov " fat ImmU:** 

(r.) Si-par^il ion from Inaid : Ihii tin' A// m odlo on ihr hrari ami wilh ihr //;/(/ 
Mit or tnar III!' tln^ \^’hit^■ lissiir contaiiiiiio iho ojands. tN.lh '/d/.r ti\,tf !>,/ 

this limr fho salt sohiiion has not rlri J or that ifi, alaiitl^ ihir- ao! .,titrh to thr 
mu 


Examination of the Glands. 

(jt.) I 111* Lrla1i4s^a!'n ^namralK ijuifi' Iron wlmn dm-nctod in thi> ua\. Inil ovoii 
If still ;i<taid!(‘d to a lith nl |t->u(‘ i( is i^iitc nnm'i'i v'aiw to >«-]iai'ati' thorn an\ 
fnrtlmr^ It is flf>l iiot-c-. iry thal all six Johc'- shoiiid ho jin M"il, tlin r mav ho 
ronsuhtrt'd suthcioiit Noto t!io o\ao( iio'itiou on ifio >hdo with h low 

power. 



(A.) If till! salt solution lias hnooiiK* tnrhid narofitl)\ diaiw ihn o|aJi'ls mio a 
‘sh drop oi solution on the slide, reincmherini* that ajiifarml ri_oht and hd’t initlor 
he microscope are actiia! left and rin^ht on the -lid<'. 

(c.) Drop a eover-frlas^ o\ (‘r them. 

^ iiiine witli a }. or 1 inch lens. .\n oil iininersion onneeo^ary for 
dfUrtwH of S])orozoiU as they are in leii;.dli about twiee the diann ter fd a red 
cell. 


VM>7 
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{(■.) Sp()i'f)/oit' iin* '(^n in ^nrli a pr^spuhttioii in Imndn^ls 'A< tliiii, ralinM’ 

ro'U. Tin* 'liaplir^'iin Ih* jinjjiorly a). 



Kiu'. — Spovo/(nts in ihi* v:iliv;n'y <.4:u5'l. 

Staining of Sporozoits. 

((f.) Hnioar otV tin' ('nv(M'-u'!;L.'S. 

(/'.) Drs ii< ni[)i(liy ns pos'ibK' (nvcr Ihinu'). 

((’.) Ki\ in aicoliol for ii frw minutrs is mnplo. 

(r/.) Stain in Konianowsky or la'islnuan, — In minutes nr huipfcu’. 

('nmparo rarefiillv sporo/.nil> Irom <piart:in, simplo ,t(M‘rian and imjHi^naut 
t<‘rli:in rases, .^iso evamim* if lln-re.is any rvideiua' of ^. 7- and indiftertait 
sporozoits. 

Dissection of the mid-gut <stomach\ 

N.U — Keep the nios(piito>, if raniilit m lints,, tor two it) tlnvr days till tlir 
hlond IS all dip’StiM], as it is ollierwisr almost impos^llile to see zyt^otrs. 

IMari'" the luosipiito (either a fiTsli nii(“ nr the one from whleh the glands 
hav(' been extracted) on ils /uirli in a ilmp of clean salt solution. \\ ith a needle, 
nick or tear the ehitiinms body wall on ('aeh side as near the 'Mall as ])ossihlo. 
IMaee the Irff needli' on the lliovax and with the //y/// needle mi the extreme tip 
make a gentle traction as Indore. 

(/'.) If earefnlly done, all the viscera will he ]iulled out, viz., oesophagus and 
diverticula, mid-gut, Malpighian tubes (5), liind-gui, ovaries ( 2 K tS:e. When 
tht‘ tension is relieved the mid-gut assumes a Hask-shaped saccular appearance. 

{>\) (hit the mid-gilt otK just ludow the Malpighian tubes, Also cut through 
the upper end of the (>esophagus to whiidi may he still attached the diverticula--- 
reeognisable by the gas biilihles (^(H)-) tluyv contain. 

{(L) Kemove evervtliing from the slide except the miiVgut (stoimudi). Add a 
clean drop of salt .solution. Drop on a cover-glass and press gently, so as to 
flatten out Die stomach. Examine with a 7 ^ -inch lens, taking care to adjust the 
diaphragm jirojierly. 



AN)> /Yi.OiK> \S IN'liAll.n W I J II 


(-■J If tlu^ tioriii:il ‘tniiiiif.- of llio M.-imo-ti :ir. kuMUn i- no \ in 

ni'o^tii-ihir /\i:oto',’ iI-il^. l.i 



Fit: i. Mi< ;i[i[i. <>! luii jHi. icll -I flict no' iomI 

(^1.) 'J lie voiinocr ionii.' :u‘r clear oval or roiimi ImhIIc'’. i> , alioui iln- ^i/c 

of a reii enr|niscle, eoiitaimiio (h-fi itiirhj >,■, // ji/t/i/K /it >r/iiniil. y. 

The iari^'’er fonii' liava- a r//W :/a/// (ooeV'-t> ) ami >lill i rjain pieiinail 

whieli Is iirmh>lakalile, 

(3)‘Tlie lui'i^est o()(‘\-[s lia\e lo-| their |)i^niieiil ami are (T arK ih Tiiieik r\ '!> 
(41) tilled wkli Immlrerls nf "ii'kle-sliajicil hodle> ( "jinfo/oit ■-) \vhi< h e^ea|^e oti 

nj|jtiire. * • 

Hlack spore- “ - Aithonj^i \ etv nianv ili^-eoi ioim o! A iiophelini- 

uaav: inadi* liy ( ’hiistnphe]> and iiiv-elf in Africa, tlie-e Iirowijk-ji oi* hlack 
sausa^e-like hodle< which -oinejiyies ai’c toiimi m the iaroe ,oo<'\'sts \> ere never 
seen hv us. In India we >aw then) onlv twi<a\ in hundreds of disseetioim, and on 
hotli tiiese (xaiiisions lin v wi re in the ii-i^ion ol the saiivarv olaiid, d hi‘\ ar<*, 
however, far eoimiioner in tlie ooe\>ls id Culicine- fml on (' rohustnno. Ai'eordine 
to Some aurhors they are parasitic -poro/,oa, hnt noihnii^ i- known as to their 

life-histojv. 


Staining of Zygotes. 

(f/.) J)raiv some l<t per m nl. lornialiii solution iiniler the cova-r-o'la-- hv means 
of hlottin^^ pajier, and lloat oil' tin* eover-^hms earefidly. The -loinaeh will 
])rohably remain attached to it. 

{Ik) Wasli in water. 

(c.) Stain lightly with methylene hlne, 

(</,) Wash in water, <lehydratc‘, eh ar in xvlol. 

(e.) Mount in halsuni* 

iiuod pre[)arutions are easily obtained In thi- way. 

Zygotes it iseiinty (1 ur'ij will fi; finnid ut tliu l>oUuiii vtid et llie ftWniacli U'.anjhl the 
Malpighian lulxis. 
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rAkA>lIi:> IIIAI >IAV JJK MKJ W 11 Jf DL'lUXfi DissECTrox. 

1. Micy.-tkd in tin* tliorax, also l're«' in the stomach. 

2. N(,-fnato<i<“s — in the thorax or aixlominal eavitv. In the thoracic muscle?, 
filarial larvaj may ahohe found. 

Sporozoa — (/o ma, ■>>('> of sau.'a<rc-‘siia[)( d hodie? about the salivary j^lands ; 
{!>) sporoevsts coiitainin^ H spores — these oeeiir in lar^o* nutnbers replacing the 
yelk of tile e^^is ( Kij,^ o) ; ;,o-i*f(urines, frec in the stomach or encysted in 
I lie Malpighian lubes. 



Fig, T), - Frottizoa ntiicr than ilic malaria! [larasiLt' t'uiniii la Ati(>}ilieliiiL*s. 

I. Klagellata --in largfe nuinbers in the gut. They arc Crithi(lia-ii}Y\n^.' 

Mi<To-nrganisms and AviSfo/ei (?) in the divrrticula. 
f>. l'a;to-|iarasiti‘s — The naldish larval stagi's of wat.u-mites (II ydrachiiidae) 
are eommon. ddie adult stage's id’ these are unknown. 


iNriXTroX OF AN(U*1JELI\E;A 

Oin* information on this snhjeet is deplorably inadeipiate, A systematic 
exaniinatii n t»f suspeeted speeies at all seasons of the year would certainly yield 
results of eonsiderable jii'aetieal value. The following are examples of sumo of 
the laeadts already obtaineil (Stephens and C'hristophers) ; — 


Loeality . 

Lagos J'ow n 
Olokeineji (S. Nigeria) 

A I'o (S. Nigeria) 

Mian Mir ( Luiijab) ... 

I'hiiuir (Madras) 

Nor should the (’ulieiiies he 
the eonimoner hmise-lreiiuenting 


Speeies of Percentage infected 

Anophelinr. with siiorozoits. 

Viiritophoyus (v,<(al/s ... o 

J/'/rm/o/m Jnncsla ... 0(t 

Mijzovipiafuiu'stii ... 2.> 

( Myzvufyia ce/b'//br/V>... 4*6 

\ Myzoniyia roasii ... 

( M fizouMpo riJ/e/tinvV , 8*6 

( .]/// zomyia ... 0 

neglected in this resjiect. An investigation of 
species might yield important information. 
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1 u\i\<. {lit. iNMiiiiiN (ii MoMtiiiox wmrn M;r,i 
1 1 i: i II i;i; i \ s I '^ i ii, a i liN. 

1. Bodies of uneertai^i si^nitieanoe found in the Salivary Glands o! 

various Mosquitos. 

■■/.I 111 ;i a 1 1 ' tin { M </ . in.'i/t - : -r.K a -jiciit- iinf t ni|iii'iil i 

('iHiultt 111 tfn’ I'N-li 111 SVa'ta I.iMitr ;ii j cuiiH'lrt .aMi' dl-laina' ftaaii 
lmiii;ni hal'iltil -]tutn/(ti! - fiMin*! in t.n.' *aij nt Imir r \aitiiiit'<l. ‘I’lir 

' , I 

iiatiii'i' f)i i- itnktiiiwii, aui i'uriin'f \ at inn-, arc iinicli iir.-dctl. 

!/>.( "I'lic cvauilliat iMfi tit '|(('rttncM' til ail niitlftccinilicil 'jicc’ic^ of (itln al 

Mai laiiLf, Si.-i'i'a Lciiiic. -hitwi'il tliai lit |), r coni, cmil aiiu-tl limlic' rc'cnililiti^ 
‘jforo/oit'', liut iitoi'r '[('lalcr. l\M>lc(| aii'l irrcoiilar in S'lino cf tliC'C 

('iflicitit- hail It'll till huiiiaii lilntitl. nihor" \\ci'c caiiLriil in ilif Im^h, Here iLsnn 
\VC lia\c ll'i kllnW IfiiLTC ;i' tn tllo nalun- nf tlic-c liiiilii -.. 

(<■.) in atjiiilicr niidi'lcrninicti ti. 1(» iicr cent, of tic .-pccitiirii' 

coiilaitH'd '■li;iii:lil litulio- iti ijif oltilinlc- of >.a!i\ai'\ >ccrclion. ^'4'lic'c |•^'•cIlil>lc:i 
liiiT iii'tiKaliK civ'l allnic tii nalui'c. 

2. Alleged transmission of Malarial In lection through the Eggs of the 

Mosquito. “Sliiti l'“‘lll■' h:iM liccn ma lt , uitlitmi 'a \t'>ilL:i‘ t»l ]irMnf. tlial -in lt 

I r:in>ini''i<m neciU'-. It tmn in' ucH. llici'clni'i . to tAaniiiic tin- t of 

A iioiihcltin'" lor ■'[Hti'H/oit-. I'.>t'ii >lioiilil iiilcctcil ( m:- In- tomi'l. it woiili! not 
1 ) 1 ' clcai' how thi'V cniilil iraiciiii! inicctitiii to ilicailnh iuti-i{iiilo lialcln <1 iroiii 
{liciii, -I' ]lirn.‘ i' iio cvidcin-c that llic "[inro/nil'' multi|'!v or iiitdcrijo fijitimr 
(lcrclo{iiiiciit iti*tim iiioo[^uito. (1 wr 'iijijiioc that lici'r(liiar\ I ran^mi“ioii lioc. 
oci'iir. file 'fiiriii nj the }iara>itc nia v he ipiiti' (liilcrctil from ;tn\ (hiiiL^ \\c kntc\ . 
ilciiccii^hc ^tnifv III the ooiiliMits oi ii(,riii:fl c;jL:' i'- 'h tnijH irtatici'. 

3. * What are the conditions which determine successful infection ol 
Anophelines fed on malarial blood? In iVidin^r cxjicrinrcnt^ oii!\ a ccii.ain 

pen'entitgo arc a- a rule ,«‘ii('cc>>fiil. In cxpciinicnl > made hy ( hri'lojdc r- aiid 
iiivvelf in India \vc g-ot no iv^ull until ue kc|il the Armphclim'- tii a hoi 

itii'iihator. tlioi(i!h 111 the vlllaLn'' thc\’ \vcn' natiirallv InFcc(c<l.^ I- it ipiitc 

certain that iii' ( 'tiliciijc,> c;h) ti'aM>iiii( mal;iri;i ? 

4. How many persons can one Anopheline infect?- Wi* hare m.data <m 

th!.- ])oint. Ill the I'u.'ic of ('ulicim> the lii'otlur.' Smgi'iit have -h(o\ n 1 hat an 
i»ffeele<l ( iiricnie call iidi'cl t v\'o, hill Mol thi'i'c eon -ceil 1 1 VC hird.'-' with / itMinii.' . 

Similar e.xperiiiictits might he made in t he ea.'e of A iiophclini'^ and man, hut m 

“a.-e till.-' la not po^-'ihle the experiment.'’ .'hould he made \vith (ailiriiie :'poro/.oit 
on birds ; iind, indeed, if opportniiitx otler-, hlrd inalan,' still alford' a fiuitltd 
Held ol re.scarcdi. In the gn.aitm’ ]»ai't of Africa, houevei’, l*rutnfstun(> iloi> not 
exist, hut ill the inode of traii'ini^sion <d Ifollrridin/n, 1 1 itetiifjg-rf g'arine.', Ac., 
tliore i" ahundaiiee of work to he done. 

4. Does the percentage of infected Anophelines vary from month to 
moiith, and if so, to- what extent ? 

5. How long does an Anopheline once infected remain so‘? 
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6. Penetration of red cells by sporozoits.— a inixtiiia* of bniror-blood 

and jrom tlii> '■aliwuy L'land, Stcph^-M' and Clii wore unable 

to obsfo-v'o penetration of ili<‘ red rel! bv the -poi'o/oit*;, Ipiit tin/ latter appeared 
to cban^^e itjto rin^C'^- Nor <li!l Stdiaudinn. nnikiiiL: llicZ-aine ex]>eriinent, sueoeed. 
but: on (isiii^ sporo/oits takeii from a lari^e ^jocvst in tlie stotnaeb be wa?? s^U(‘cess!- 
ful. I besf/ experinii-ntH an* wortliv (jf repetitiotl and an (/xpianation ^^liould be 
onjoljt for tlie diibnaMice in tin* b(*liavioin of tin* ^poro/.oits from tlie two sources, 
if tin* f'a<‘ts are o<n‘reet. 

7. Properties of the salivary secretion, — A*; fai’ a> J am aware, nobody has 

yot ropoatod Scliaudimi's observal ions. Ii(* -tatos tliat tin* salivary inland rubl)ed 
into .an al)ra-ion dtjc- tjot prod(i(*i* tin* irritation of a mijs<[niti» bite, but tliat on 
tin/ <*()jitrary it tlie oi‘*ophair(*al [livi*rt!i'ula be rubbcil in, the well-known itehin<^ 
i'dt*i-N am ON pi‘j‘ion(n-d, wbich In* at t i‘li>iito< to tin* on/\nies jirodin'od bv low 
li:u-toiial form- in tin* divoitirula. Any laot L-tablisfmd aliout mosipiitus is of 
v.ilin/ tor we. in*v(‘r know to wbat piviriioal ]mrpo>n >m’li knowleilge mav not be 
turned. 


St:(;(;i:.s'ri':i) i.inh.s oi- Iv i:si .vticii jx im; Ki i'i;-}i is miiv ni Ai>ui/r 
Mosi.o'i'ios, 

f inall y, in ad litioji to the probb'ins wo bavo indicated as awaiting rL“^eareli 
<lepend(*nL main! v on mioiaxeopleal methods, thorn are numerous points eoiieerning 
adult nn)S([nito.- (apart from larva*) on ^virn-li fiirtlu*!' light is re([uired, problents 
\vlii<‘li are to bo solv(*d rather in tin* liebl tlian in tlie laboratory. Such for 
examplo an* : 

1. [yengtli of life. 

2. DistaiH'o of tiiglil. It might be^pos-ildn to mark niosipiilo-, r.t/., with a 
stain oi- jiowdor, and ti* traj) them again.' 

d. Habiis, especially of the male, and eondltion- of f(*rt ilisation. 

4, I'illect of junglo, bush, baniboo-{li!t*kets, and baiiana-elumps as screens. Is 
it advisabb* to I'lear all jungle Indiscriminately, without mgard to its screening 
1 iinot loll ■/ 

0. W bat ai’i* the natural eiiemit*- of adult A iioplieliiU'S ? 

t). Is it possible to diseovi'r any ])lant or substance tliat will <*ntirely ri'pel 
mos(jiilt<)> V or on the contrary that will lrn*si^tibly attract them? 

7. \\ bat is the best form of inos([niro trap and to what extent can mosquitos 
be diminished by pcrsi>tc*nt trapping everv niglit in native hut.** w JCurojieaii 
bungalows V 

5, Habit s in the drv si MSon. 

Wlieii do<*s egg-laying of .Vnopliolines take place in nature llasitanv 
relationship to food V \\ bat determines selection of any particular water V 

Uk Uow often does an Anoplieline lea\ e a native but or bungalow ? 



A HKVISION uK THi: !'> idl.OSSlN Ai. llASi;i) (IN 

A siriiv OK Tin: mai.i: (,i:mtm. ak.ma rrin;. 
iiv i;oi!i:*<!T m;wsti:aii. m.s, a.i. s,, \r. 

I in Sch oi I'/ / fOjWi-.lf M( ill! ! Str , /A' / t iU I .If't . 

riin (‘\;iiiitii;n toll o{ iho iiiiini'ni'o o| iho iiialo'' ol :ill ilio liil Imrlu 

ol lli(‘ 0(Mni- iti.-smu, ui!h tin' (Aco j it toll ot (i. iiirh'dutiu Nrw'lnud.* 
ini-i not oIlK I'cVnaln 1 -Oim' Vet's >lnkill;i iiio I'j i] 1 1 iIol: t‘'.t ! oitat ;ieter>. liiit Ita'^ !('<I 

to lltn dt'icoSOl'S oi lltfce in s\ -[ieei(>‘' .tlid tile I'c-e-ta iil i'llliiflil of lii^ot's 

(f. y/'('.'.'f /4 ^*110 oi tlioM \]v\\ 'jiift' .-. (1. 0//0/OM wV,/ i.A NrW'-toad, has 

llllliorti) Ix'Oll o\ (‘rlool^el{ liiroULtll ll* rll'tklliu "lllllia I ll s to (t. nnu\</hinS, 
Mor|)lio!o^ic:il!\ tho'o two -jte(ie>- are 'e|iai’alile ehtelU i»\ tin- 'itiall Imt 
iiii]to]-taiit o) Maii<. (lerrii) de'-ei ilio'l tlm inciliaii lolie^: f he-c oharactoi's s\ ill lx* 
iu->t midof'^Iooij li\' tadi'H'iioo to the accoiMjiaiiv 111^ li oire- tliit'', \'>nil. Hl/a/). 
Ill wliicii tho ditici'oiire i< well jiiaiknd ilia! Iielweeii llir liolopttr and 
dh'tiojttio Itoad^ ioiind in cor! am - i oii[i- of ] liplei'a. ( i , N- I k.and ( t. /or A* 

aKo vefs el ‘•els' allied in tli<' ‘jeiiriai Imati o| tlir ainiatni'e oi 
tiu- iiiaics, liul lliev are ea'its '(-[KtraMe lo lln ininme rliirerctiita! rhaiMrf i-r- 
of ilio inferior rla>[)ei-- die*, ti/e. 1 ] o- 1. 

Tin* Si’lieine of ola>>i lira t ton liero a-lopird lor the nieiiilief' of tin* sniall, liiil 
\i‘r\ }ii_(i^ldv ■'jx'i'iait'ed Lteini'. is. I in-lies n. eiail rarv lo iiearls osers prerodonl, 
in >0 tar as it })e^on:« with (he lower and n*('* to the hioliei or more eomplev 
tornis. It i> lia>ei| etilii'cls ii|ion the ta\oiioiiiie eliaiai'lei'- oj llie arinatiiH' jd llie 

ini|le>. w liieh a natural and 1 t'liahle oiiah lor tli.-rnniiiiatino ihe Mi|(orlieiall v 

' iniilai*sj)«eie*, and tmlieale ver\ ejeai 1 v llie alltaiiee* and dl>linellons wliidi exi>t 
afnnni;dl‘'''<‘ itj''^eet‘*. That the -jM'eivs i*all into three \'erv st I'ikitio and tliytinel 
^M'oii}),' may he ea*;tl\ oaHiei-ed fi-oiii a nrl s' of t In- ilhiH rat ion> aeeoin^iany in^ litis 
memoir, eaeh o]',)ii[i Ijciiie di-*t inoui^ht'd hv scrv Ireiieliant eliaraeter>. 'J lie*!- 
are : — 

Group L— Tke Fusca Group.' 

Tins division inelnd' - the font' iaree-i .>peeie* of 1 lie oenn- : //.y’e.ov/, Walk., 
(r. /if^/rofwsrtf, NeW't.. ami •^/. tah<inifonu'is, \\ e«t\r,, wliieh iiave a ueslern distri- 
h'litmn : (i. (,'orti, and /'/. fir> ripn ! N e\\>l., oceiin in”^ elneiiv on the 

eastern >ide of thocontinenl, liiiill of tlie.*!* speenA the *ii|H'nor elaspersariiipiife 
1 ree, there Iv'irtg no niemhram; st retehino hetween them : tlie distal extremities of 
lliese ajipetidaoe's have eitlier a Miij^de lai'oe and hlunt I v-poniteil ttioth-like cxleit- 
sinn, or tliev are hliintlv hidontate : the hai'|je> in all ease^ Ik-jiio- markeilly 
different in >trncture. 

* 1 lie (ifilv exaitiple’ kiMos 11 a iiiilori uiiatc] v a feiiiali.'. 

T Anil, 'J’rop. Med. and Para>jt,. vf)!. iv., [ij» 3d!t itTe ( iap'j, 

•: [After a ■anfii! rr-ixatTiiuaiieM fd’ tlie tyfK"*, .Mi. I'd K. Aa.-tei) aerei s with Mr. Ni w*iead m 
i'-eanlinj,; //. 7 // .-wo tiig,, a.sMi>tjii(:l fnaii /j. /W..w, W’alk., hut Ik coie'ideiy it. 1 oij!.j.ee|{j.- with 
the earlivi' //. /■//<--, We-tav.. whic h name will (•land. Mr, .\iisn-ti i* finthej' el n|j|jiii>ii 

that'tlie sJ-lecie^ pt(jvi>i(Hially referred to d. hy Mr, .Ni;sv>tead i- nut the * inn: a.- liif^ot a 

iii.-s.et. aiid must therefore lit- known as (i. \ew.*t,. Liie name u iUaiively su^j^ested 

t«-r it hv 3Ir. Xesvjjtead {!.<■. p. Kn.] 
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Group II.~The Palpalis Group. 

lo this hclonj^ tin* OjIIow ■'Ix ch^s: ( 1 . juiljHihs^ li.lJ., f * . coliffun tt, 

AlJSl.^ a, t<trliltun<U.<^ WfStU’,, a, Nou>t.. and t'A jnilUvrcU^ l^ig. In 

all nl thf* sii[Mn'ii)r (‘1 hs|h' 1‘- t»f tfn* rnah'S an* ll^' a thin and 

finniy spinosc Miriiihrjuic \\hi<‘li i- ilaipU' dindcd nn'diallv, InU in ail cases 
the distal cMrernitirs nl the rlii'|jei> art* quite free and widely *e]>arated. 
It) (,, polixt/fs and ft.. fitr!tfini/<ft‘s the e!a>j)ei> ai'e identical in stniotnre, 
though ffent-rally tlinse nj the lattiu* an* relativeU snialier : in )>nth species, 
also, the (|i>tal ]ini-tiun is piaiduced intt) a 'in^de more or Ic.-s falciform or 
to<jth~lik(! pnM;e>>. Tfu; elaspers in ( jhtllicxrff are suddcatlv I laiiiejited'* at 
th<! distal extremity, tlie inner half of whi<-]) Is furnished with minute spines : 
liirtfiertnore, they are mueh broader basally than in tlie other speeli's which 
sire inehahal In this <ri'onp, 

Group HI.'— The Morsitans Group. 

I his ^ronp <■< jnprises f/. we/'.sv^/'/es, \\e>i\\'., (i. Xcwsti, (t. 

fKi/l/f/tfifS. .VnsL. and (f, lufifjiixi/pls. \Vle(I. fti ihesi* the superior elaspers are 
(MMnpletely united by a sj)in()Sf* )nei)d)iat)e and they are also fused medially. 
That tlie\ are (d a very n‘ma.rka])h* form mav be Ltatlmred bv a qlaii(*(‘ at tin* 
ilhtsf ration.*- (fitis. M, 1,\ lb and 17), tlietr sliapt! .sonn'wliat resemltlino tlii* 
seapnhi (d a mammal in miniature*, and lliey are alto^o‘th(*r nuich more liiirhly 
complieated sti‘iu;tnres thiui tliose in either of tlie preceedlniif groups. 

Thus \vt! .sec* in tlu'se three i^ronps, forms which are sn widely diflerent as to 
lead oiie to :i.ssimie, without takin^^ the (jtln*r (‘xternal b*atnres into coiisi h'ration, 
tl>at they represent threi* (list inet u)‘nera. Certain it i.s that these insi'ets attbrd 
an mtcroslm^f ilhi.st ration of (lie lai't tliat a lii^li deii'i’ec of ditVei’entiaiion in one 
set of tiMU'pliolonieal ehaiaeters i.s not tmompatd)le witli the letcntion of others 
apparently of a tiiore am*eslral t^ p(>. 

General characters of the Male Armature.t 

Tlic sexual (n'^ans of tlie males <d' all the species of the fi/os^lnti. as 

has l)eeti .showjj. are strikitiydy eharaep’i istie in form. Kxternally tlie hypcjivydnio 
(fi;;’. 0 is In’oadlv ovni in shape and is hi^hlv convex,' its lont^’m* axis lyinu; in 
the atitern-posti*rior direction, with a vulviform median ^n)o\e (tin*, aim.s) 
nmnln”' from the anterior maru;ln to bipvimd the middle. This liyfiopycfliim 
articulated to the <*ii;lith abiloniinal segment : and when closed (11^:. U the anna- 
turt‘ is completelv hi<hlen : the supei'ior elaspers (tiy. Isc) tlieti lie it) a horizontal 
position witli the apiees ])ointiiiu’ towards the distal portion of the alidomen. If 

* 'riic disial iaari,nn may I’Vfniually U* foaiul to [wsse>s a U'otli-like [irocess similar to that in 
other meuii>ei's of this group, hut tiicre is no traee of these in the example before me : further 
detaihs cannot he given until iinu’c material comes to liand. 

! Wesehe (Tran.s. I.ini}, Soc. bond, -ml ser. Zooi. l.\.. IhOb, p[C ii-bJ-JStp p|, 2d .{U)has dealt 
with the armature of four siHjcies Ilf o7r».>sb/f/. Imt unfortunately I hnd myself unable to agree 
with many of his statement.s and eoiielusitms. There is also an earlier paper by the same 
autlior (Joiirn. Que'k, l\Iier. riub, U*ob, p. ’Jllti) dealing exclusively with the genitalia of 
OltiM/ui pulpalh. 

I Austen, ^fonograph of the Tsetse Hies. p. bo, 
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m:icvi:itrW in htr a Iru iiiiniiti > ihi« origan, is ia'uIU a 

jiUHlitij.*il (»f ilh‘ :il«lt'iiit'ii. t.';ui liL iiiinril liarkward.", ;h sluiun in liif, so 



v- 

Mv .. 






1 , — H Liitiiii lit liiali; f»\ ^ rtt \s tu n i-Imm iI : (In dulti'ij liiii’" tinlii-iiti’ 

llu' ('1 llli; Miprn'U' lici,r;il h i| , 

tliat its Vfiitral .'iirl’am* (nirrtlua' with il' v:iriuii> ami tniiiijtlmalml sfruoturrs arc 
,li>pliivt‘(l. , 'i’ln‘.~r ajijM'iKltim'' an ; 

J. Sitjirfiin' ( '[iisjft rs in all llir liLiiiia*' t. I lir (jj flio'i* o^^•a^s wiirn 

tin* iiv|)oj)V«riuiii is i‘lo>n<l lia> ali(anl\ Ikmmi dro riliml am! il is imiirat>‘<l Ity the 
tlolUai linos in lii:’. l.v*'. 'I'licsr niLtaii,' can lie cn ctml to tin aiitih* <>1 mii viml' 
<lcoi‘ca-s : Intt in life arc never e\leii(leil ItackvvanU so as lo lie in a 

hori/ontiil jRisiljun nr in tli<‘ same |jlane im tlial oi tin' alidoint n, and eon^ideialile 
pA'ssiiro is iieees«.^ii-v tp Iniiie- llnaii into this jiosilion (son dotted lines in (iir. 2 ). 



Fig. 2.~-Hy];oj)ygiiiiii nf malf ///".« -//e/ eMended ka'kwaids sO as to display tlje 

genila) airiiature. 
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'I'Ik'Ii* cfiif'f function \< apparent Iv to ;rrip tlic abdoincfi of tln^ fcinalc. and in 
sovoral c\ainpic>; nl f*. /uorsi^tm s niid (t. tlio di-^tal mal‘^■in^ ])rcS6nt 

u di.-tin(;tly cInpptMl <jr wr>rti appearance i wln.-tlicr this is ]>rodncci{ l>y the act nf 
coition or otiioruisc* I- imccrtaiti. Tlico* ori^aii' are ffiiniisluMl with niitaenjiis 
slender l>ristles -nine of winch an- of 'jreat lcn<ith. nujre espofially So in 

(i. /oiK/ZIKflptS, 

2. I'jdiiinn {c in all the fieiu'csi. d'lii'; a flaii^(;-!ikr exhuision of tin? IhmIv- 
wali and is invariahlv funii'lied with a iminher of hristics, some ol which are of 
^I’cat lenoth and tnav extend to the middh* area of the siipmdor <daspcrs 
{sfT fin. 14, p. 2!l). 

Ih ! lift riot' rlits^Kt's fc in all tlie l|nii)-i-,|. 1 !u‘>e are veiy important ornaiis, 

as tlu'C atl'ord, in tiianv instances, \ery sirikin|^^ n!orplioh>n’i<*al diireiamccs, hy 
wfiicli <-l()sely allied species may lie d(‘terniiiicd. ddiey are very larne in the 
/w.sro o-ronp : and in the juiijidlis n'l'oiip they are d(‘e])ly folded at their ha>es, 
and the distal extremities are eiinoiisiv modified. In th(‘ tnorsit<nt,< ^roup tliev 
are. not verv clejfrly didined and their true si met me has not yet )>een adeipiately 
dctertniiieil, owiiej; to the eomplicaleil folds \^hi<'h they present : for this reason 
also they ar<* not shown in tlu' dlust I'at mns. I h(‘ fimeiion of these organs is at 
present iiiiknowti ; fait it should he a eomparati\ cly easy matter to find out iti 
spe<‘imenH prt‘Serve<l m eoitii, 

4. Ifitrpr.'; {It in all th(‘ fiu:nr(>s). 'I'liese organs are hilaleral, and are must 
liin'ldv developed in the f'osrd ^ronp. more especially so in (j. fusm. !ntlie 
remainliin- nroiijis tlu'si* appeiidaoi-s are more or h'ss rudimentary and very 
similar in fortn. 

d. Juxiti OY [H uis shvdfit { j in all llieH-uresV In all of the s})ecies irndiided 
in groups II and Ilf this Is moia' or h-^ss tiihnlar in form, witli tKedistal tiortion 
strunjj^lv <ljl^ted and mort^ or les.'^ ilet'ply di.vidt'd. 

6. The ju‘nis{p\ which lii'> in the middle ol tin* sheatji is a slender tulie-like 

organ dilated distally, the extreanity, in some iii'^tances i (i, lutKjipdijns^ etiM 
Itearing four or five minute pm'foiations. d'he rr/ir<( {c in all lio' figures) is a 
thin memhrajious exten>ion of the jiixta, snpportiMl, a]>]iarently, hy tlie liar]>es. 
In (i. HLsro, (i, nif/rofosrti and (i. hrt rip(ilpi.<,\\ forms a complete lulie jiresenting 
many irregular longitudinal folds and in "ome eases {(i. regular 

transverse ones also. In the speeies included in groups 11 and III it is (juitc 
rudimentarv and in some spiuaes it ri'scmhles the liarpe> both in form and si/.e, so 
far at least as one can Judge hy viewing it in optical sei'tion. 

7. prtxrs.'i [wp in all tiic figures). This organ has lieeii found only in 
llie ///.ov/ group. It lies in tin' position in which one would expect to find the 
anus : hut it appears tn he a nnn-tiihnlar process and it is so higldy ehitiuised in 
(t. itn‘npalpi!i as to reH^t the uclioii of stains. It lies in the middle lino between 
till' inferior cla>pers, and Is slightly dilated distally and deeply grooved medially 
along its upjH'r eilge. 

8. ('ouurrtijii/ mrmi'Vitnv {<'ni in all the ligures). lids i.' [nescul in {\\o pdlpuhs 
and nwrsiians groups, hut is aliscnt in the iosrd group. It i> in all I'ase^ finely 
spinose and, when at rest (tig, 2), lies folded on either side of the median line. 
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Methods of preparing: the male genitalia tor microscopical 
examination. 

'Dk* spefiiih'ii- ii-nl in :lit' pii|i:ivalinii ul' nuiiKtlrucK* :»lt in :i |n‘rl\'('l!\ 

drv “'i llmt it incc-r';n \ tn “In in in oiilt i’ to Itn ;iMi' t(t 

turn the hvjptjpvtjiuin )>;n-k ;ni«l tin -tiurinrn-. rim Ipp sI ini‘tlii>il 

i-i an f(^llpp^^■•‘ ; — 

1. Ilitlicr ]irr:ik piii' tlir iil'pipimn nlpi'r up lo thr ilnira\ ipr dip ii (p|V with a 

pair nf !■< iiii>i\sa) in “l.i' rp'^iini ppf tin* thini pp|' fuiiitli '■ci^nu'iil , It i-- ln'-l. 

Ii<pwi‘vc‘r. Ipi Ip'MVp' M' >>\ itif al»i<'iinn atladud a^ ppi"ihK' mp a-- Ip* lap ililah- 

tin- final nmnnlinLr I li<‘ p!'*‘]>aratitpn. Tin' annaluri' r.tn nUn h.- t| iv-.’cti-pl c>ni 
with a fiiii' 'P’aljti'l. imi tin- n ^idi i- nirt iii‘ai l\ ><p sil i'lachir\ ; tlipp|ii:li llii' tnrllnpp| 

mav Ii(‘ aplnjptp‘<i in tin- ca-r pp| rai'i' au'l valnaiih* .^pp'cmu'iT'. 

2. rhn-c (hr ah<hpii)i'ii in a ti'"! hiln' aii'l parilv till il with prr ccnl. <‘aii>tir 
potash ( K d i 1 ). \\ n t n wit It a j- il i pii a -lip i *1 paprr t hr lull tlala and plaii* 
It 111 tin- njpjprr ]Hprt K 111 tpf tlir tnhr, awa\ lr<iiii lli<“ h([ui<l. IMarr llu' Inhr in a 
\vat<T-hath an<l hui! pt\ t r :i hnn-p ii Inr tiltm ii !iilnii(r». 

d, UriUfPNr fruni thr ptila'-h and w;t>|i m rlran wairr fur liv»‘ nnn’iitr^. d'lirii 

lakt* a No. 1 -alplr hril'li anil fell m inir.tr-l '• llir !i\ pi ip\ u^inni until thr lattrr i" as 

fiii'ly di^trntird as pn-sihlr ; rrprat ijn* pnn'c-- nnlil atl llir diiU fluid'- («ii'--ip| \ I'd 
h(Miy-fat.s, rln.f liavr ht'rn lApidlrd, 

-t. I ininrf'^r I nr li vr tniniilr'' in nd p(‘r riiit. alrnhnl ; aial Im' an ripia) | ittir al-n 
in ahsiihit<‘ almlipil, takiiiu rari' tlial flir cla-pn- aif krpi \vr!l di-lrndi‘d. 

. 1 . liiiinrr-r in rhivr ipd for tnii iiiinntr.-. aL'ani ili'-phn iiii: ihi' rlaspPTs with thr 
hgisln if till' prrjiai'atinii lia^ nnl rirat'c'il I In truUL; hi \ il n a upin<! plan tn hral 
I In* nil/ w t ich will rrinrd\ (!irdrl<'rt 1 1 ill im'p 1 la I r I \ , 

(>, rianr llir^ahihjlnrii i rji a Lthi'- -lid; and \viili (hr larijii' ■•pp-ri<‘s pul fwip 
small lu'tikrll 1 ra^Jliirlll' rd a i ( 1 \ il-ula'". nlir u\ rr | hr nl lirl' till illhiT "uh' ppf ll 
in nVdcr In rrlirvr I hr pi r-- iirr Ilf tiir ('n\ rr-L;!a-', With (hr 'im'iHi-r >p(a-irs 
(///<>/',>//(///>, rtr.) ^lll> nirthnd I" lirrd' d, 

Staiiiin;^ \vitli ( arlml l'’iii'h'iii hrinn^ out r’c rt ain dm a iU nutv t'harl \ ; hut. indrs- 
tin* stiid<uil lias had prr\iiiii- rxprMrnci' m thi" iiii'llind it i- nnl ailvisalplr tn 
iidnpt il. 

Ail tin- mrinhri’' (pI t hr ' /'d-r// r|(,np nin't. hr innunti'il "pp lliat thr armatnrr 
may la- >lnilird m prnlih“ ; tliraii,di a dnt‘-(i-\'(Uitral pnsltl<pii is tircr-^arv for tin* 
plrtcrminatlnn ni tl.r width hrtwrrn thr -nprrippi' ila-'pns. Mmiihcrs tpf tfip- 
j(rnnj)S II anfl 111 iimsl hn mniintrd in a linisn-vmitral ppp'ilinn. ntliriuisn 
ihr siijprrhu- ami also thr iidriini- cia'pi is will mppI >hnw’ jpinprrK : raia- midt also 
1)0 takrii tn pla<‘r all nf tlusrwitli thr rfiifrr u j>jirnn<isi . Tim ( iniada hah-am 
.'linuld imt 1)(‘ ton thin ami iintli tlu' ''liph* and r<pvrr-j:lus-- slmnld hr warmed nvrr 
Ji liniisrn or spirit lamp. 

I lir specirs h(dnn;rinn‘ to ni-mip- I ami III ran hi* innuntrd with roniparalivr 
ease: kut tlir»r Ix-lnnninn to r'i‘on]p IF aie somrwhat iliflirult nwin^ to tin; 
trndrm'v of the 'iiprrior <*la''per- tn Inhl liark ovrr thf“ hvpnpyrrinm, hut, with 
<“are they ean he fully di>tr‘ndiMh and this is ah*oliitrly jir(;<;ssary, otlnTwise the 
surrounding organs will not he pi‘o]>erly flisidayed. In all cases where it is 
noeessary tn niemiit the exam]ph's in profile the aUinmen must i>e [liaeed upon its 
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sin«l thf arinaturo lo the prc'-iire of the hrtir<li in the r^aine way as 

vvlicrj a <iorso-v(M)tral nioiint rrij^nirod, H' if tin.* alxhnniMi is Hattoncd dorso- 
vontrallv in the first instarirt;, it is a inri^t dit!i<'uh, matter to Hattcn it in the 
o[)posit(* direction Hjd)sr‘([maitlv. ^ 

Cait/ion , — Do not use a brii-h (d’ anv kind to niiuiipnlate the |ire]iaration while 
it is in tlie potash tin? hairs will 'hrlvel in tliis re-ag«*nt. 


Synopsis of the Species of 6lossina. 


(tronp I ( Ftisea Lar^c s[)(‘eie<, lenj^th cxelusive of proboscis 

lOj 12 non. 

A. d'iiorax with th^ nsiial longitudinal inarkin^^s more or less distinct. 

Piiipi relatively loni^ and thin. Tlmrav russet brown, !narkin<js distinct, 
areas enclos(‘d )>v tin* eiirvod lines liecomni" ^^radnally paler out- 
wai'dlv. Third si^^immt (d antennae clothed with very simrt 
|)nhes<’encc. Ilarpcs of male with a stroiij^lv siTrated inar^nn : 
median ])rnrcss noi oxteiMlui^ hevond tlu‘ inferior clasjiers. 

1. /Vsru, Walk., p. lo. 

Palpi as 111 I. ITiorax smoky brown, pale markings sharply and 
ch’arlv deli noil. Third or t(“rminal segment of antennae (dothed yith 
very long jiuhesceiici', and with apex strongly recurved, llarpes of 
male not serrated : median ])roc('>s piojeiding moderately beyond the 
inferior <‘laspers. 2. /oV/z-e/^oov/. Xewst., p. 17. 

Palpi relatively short and >tout. d horacie markings oot very clearly 
(h'lim'd, Thiril sciiineiit of aiitrnriai* witli vT‘ry short ]vibescGnce. 
Median process in the arnuitnic ol tlir male more (haii t\Yii*e tlii“ 
length of the inferior da spurs liarpes not serrated, 

* lircripnlpis^ Ni'wst.. p. It). 

l». Thoracic markings rodma'd to spots. 

d'horax with four tsometimes six) dark hrowii oval spots, the four 
larger ones arranged in a paralh'lograni. llarpes of male (dothed witli 
large s<[naniose spines. 1. Corti, p. 21, 

droitp 1 1 (Palpalis (inuip). Hind tarsi all dark. Length <-97 nun. 

Thorax, legs and abdomen spotted. o. nn/e?//u/n, ^sewst., p. *22. 

Abdomen very dark lirowri or blackish brown, wltb a small median pale 
triangular area on second segment, extending distally as a very narrow 
stripe. Inferior elaspors of male with a long broad stem to the foot-like 
terminal process ; superior idaspers straight, rapidly narrowing distally 
and terminating in a eonieai jioint. tl. pal pahs, R. D., p. 22. 

Similar to palpalis, ‘‘but bniwiier and somewhat larger . . . pale 

area on second segment hroad and more or less (piadrate or irn'gular in 
outline . . . dorsum of seventh abdominal segment . . . often 

cream-buff.”* Superior (daspers of male with a terminal tooth-like 
. extension one-tldrd the length of tlie elasper. 7. valujincas Aust, ji. 23. 


' Austen. Bull. Ent. Res., I., p. ^94 (1910). 
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Siaiill :U)<1 -ii-iiilfrl V .V)"liiinrn |i;iK'. with ili-liiu-i triui-'Vri'M* l>l;n'ki'“li 

IkiihI'* : liifillaii palf ■'trijn* \ civ ilist nict. I .cl!'' with tlic c\cc]>li**ii <it tin* 
hiilil taf'i atiil the tip- n| ihi- Inint unh iniiMlc ciic^, pale velhisvi-'h. 

I iiterinr chi'jM Is u; tuaicwiih ;t i -h m 1" the toei-like teiatiilial 

[-rneo' : -cj-enitr ela'pri- a«« in <i, S. aA \\ c'tw.. p. 'J,'k 

Small atih "tiaillv luiilt. 'Ahilunieii a^ in 'h lait with the u-'iial t^aIls^er'■e 
hark haiiti< more cvihctit. i iiurax tlu'k\ \ \ulli lour p’l e\ i'h')>}aek, 
trianutilar. Moielh Le;:'^ aiiiio-t uiiifunnU mlii'cali h. Stipcrinr cla-pi’f' 
of iiiah* etna I II aid !< ^'tiihiat iiiu^ in a ela w -like pi ‘im . 

New rt.. p. ‘Jt;, 

.M)<loiiieii a]mo>l iinienkiriiti'. I ail liai'keniii^ tirahiialU InuanU the margins 
and [m'teiiorh. Snpi inu' {‘la-per-^ of male ni’aiuht atal oradiiallv 
iiarroned, truneatc and spinoo' at tin- apc\. lit. *y>rf//.o ^ /a?, Ut^.. p. *77. 

///. ( Mor*itaii> ( I I'oiip 1 . l ip" of hind tar-i mds da rk or hlaek ( A ) : or 
with the t ip:^ of ;d ) t lie I a I-"! da ik or Mack i 1 1 ), I cim i h / j' Ml inm, 

A . lloth ••l•\cs u it h the from .'lad middlr tar^i vcllow. Third ^eot(H-llt id’ 
anteiiiiae lon^ and iiariow, apc\ pomtod. Superior cknjicr' in inah' 
verv 'iiiiilar to tlnor o| 17. with a iarijo llaii^cdike pro[t'r| ion 
inli rnall\. the invadlli of w hicfi i- iiiratn than flio width of the -(cin 
id' tlie ela>pi i' at liie point of ii> origin. 

! I . / j-f >. A lot., p. At). 

Ih d'lp^ of all she lani dark or hhmk. 

Ahdoineii oft< 11 \^|||| a lar^c dii->k\ |■(l|-^^own ana; 1 raii-viTo- hand' 
on tliil'd "eLfiii' iil mas lie I'illier widi ls separated and laiiitls indieah'd 
medjalls.oi' ‘>tiono|\ pi'oitoMiired and narrowis 'cpaiated. Superior 
elaspe'r> in male lernniiat tno' m a kifL'c looth-likc proec" on outer 
aii'jjc'', the iiilernai flanpe-lil'^' ptojei iioo juui h naiTowcr than "lem 
fd* ekmpcr, and not pinilticeil (h-talU into a meilian lohi'. 

I 7. /c,to/p(//p/.', \\ n d,. p. 

.\hdonien with the iMcdian 'tripe n-iialls mneli w ah i' on the tinril 
'■(■ommit titan on tlie fii'ili. M ef| lan hdie' of ilie oipinor ela"pei> ’tn 
male eoiivcrLdno rji'tidly : out ev ati^ !e of ela.'jier- \\ itliont ans loolli- 

]ik<' pro.'i'". i:;. We'lw.. p. ;!7. 

Ahdomen with the t i'an> viT-e hamN >l)arpl\ defined niediallv, median 
'tr;]i<‘ ii'iiallvfd iiniionii widtli on tlm ihiril lonrth and lillli si'oment. 
Median loin-,- of tlie Mipei'ioi' (da^pi’f' parallel : outer aii”le of 

tda-Jiejo WltliOMJ anS' tnoth-llke proec'-, 

1 1. New-if.. p. IP'i, 

G-Iossina fusca, Walker. 

(r^ uifdl at' ftmi H iv' of thf nmh- ( d and I i, Superior ehmpei',- Po ) verv 
widely sepanited tdor'O-ventral vhsv, ffe-. -iiddenlv rouridnd ajaealls on flm 
outer Itilernl margin, the [tmer lateral inargin prodneed ami loiinnie a >(oiil 
tooth-jike jiroje’etion. W hen mounted "O that an oldlijiie lateral \ iess \' ol^tairjed 
tlic tips sotnctimc' ttppe'ar to he Idtmtly liidenfate (llg. d>) ; hut the true iorm u\ 
these appendages is tliat svliieh is >}iouii in fig. 1. faieli ela-per is elollied 
dorsalis svitli fine pnher-eent hairs, and also with a nuiuher of ve-ry long Inl.'tles, 
The editnm. or lapjiot-like extetmion of the Ijody wall, is hroad and hears a 



KnrU':ir[ nkw-^tk v!>--a i{f:vi<inN or rni: tsktsk fmk« iViuir^siNA ). 

nijfitlxM* nf liii-itlr -i, Tli(* itilfiitir rl:\-|>«T> (/V) jnr ]ar<ir : tlif* distal nuirgin 
is (ajiw*avi‘, tho proximal iiiai Litn di mply rinargiiiatc, hairs long aial rainierous : 
IIk* liarprs ih) have tho largoi' pi-oci '^ rrfi(r<i nfotitj ihc Hjifi/r (iltfr and 



Tit:. ^laK'^'ti'niiUnro of Walk. ; lateral xii'w. 


posl(M'lorlv to this is a long iiurrow provass : iniiiH'iliali'l v in li‘ont'f>f tlm serrated 
(U’gaii are two additional iiananv laleilomi selerites, eaeh with the tij)s curving 
inwards s^that a »*alliper-]d<e pnua'ss is fornud, \'('siea (r) somewhat eylindrica!, 



Fiij. 4. — Superior clasfiyrs of Ol<u^$hia Walk, i : ventral view. 



HAST'D <»\ A -n MV (*!' iH! \i;M\rn;r. 


:ni(l (listitHMlv iiit‘iiiKi':inMU- in nr 'IkuiIi. 

Init )»y . nil linili (ii-tii! :iM«l jit-n\yii:il Mndiitii |tr..c, ss 

I ///y(') ^liort iitil cMri’diiiLr thi' intnint' <'ia-|inr- ; rdL'c 

tlcui !lit‘ uitli a median di‘[it'r>'';nii. 

Tilt* :irril:irtn'<‘ '•! (t. tna\ It i't'adih di't inunidii-d froii! 5 lit>n> nt ii- 

allic' 1)\ the (MirifM^ly :'rrrahd rdyr nj' ihr hi-iiad ' pa! Inili tnriii pttritnti <d ihf 
liarjU'^, fiv t lu‘ 'liapi- <d llm mh r mr .d{Kp,.i'v_ ;j|id lin- Linat width hnturtai lln- 
'UprriiH* ^daspcr-. 

Glossina nigrofusca, NrwMrad. 

' N iwvsf cai I j y.. ,■ I, Atm. I’lnp, Mnd. aiiii l*ai'a-ll., M, 

\K d7d ( 

(ih>s>iii(t iii‘fro^>‘sc.i, Ntwvstcarl. l.r., p, .'!7iL 

TIii> ' i' tji't iiintii.lia l)lr Iniiii ii\ iN pnimiaiix daiki'f 

rnlniir, tim darker liiini taf'i in ilii' niaha the narrow line" on the thoi-a\ and the 
"trnnolv pulit-eeiit eliaraeter of ! he antennae; akti in the niaie a|'nialiire. h\ the 
form of t lie "iipmaor ela'per> ( IIl:, d i. ihi' lai'oe eioup o| -ipiamifniai* "piiie^ (.-) 
over tile harpe> ( /i L and tin- hroad (lark 'cleiite aii"me Iron) it- anterior 
portnni at the Ita'i' ol the vi "lea {r). 

W'liether tile dark eoloili' the "t ri L 1 1 il'I \ ehar a ml iia laa ihoraiie niarktnp" 
are ('(iti'ilafit remain^ to ite "I'en : the >triinel\ piilte'-iaaii atii eimae. however, witli 
tliidr reenr\ed ajtieev. niav he taken a^ li\e(l eharaettr-, ! he -l i net in-;i I 
eliaraeters of the ecJiiiai annaliire are markedly di'tinei from t Iiom* <4 the other 
iiieiidier'^ (d tin' /7 a, 7 / oiani]). 

I.t'Dirth, ]1 lliftutn. : length rd wine. 11 M.dti nnn. 

Tlior;f\ dar^ in’own to Itlaekldi hi'iiwii. with verv narrow j.iah- ImiLril ndinal 

't ripe', vcai’eelv* hi’oatler than the ])a!e tTaiiyvef'e snliina Aixlonieii hlaekmh 
hi'owii, With tin* seeond t hi ) .'(‘Lnitt'iif iitarkeiHy pah-r. l>ee- dik')v\ ; hind 
tarsi either ail dai-k, or with tin* hi't two seenimit' hlaek, tlie re'l al "0 I'allier 
dark Imt eni(luall*y ]raliiie; j>ro.\iinall\ : Inml and middle (emoia witli a In’oad 
infiiseat(‘(l liatid, 

Ma].K. — Ui'd:! dti.'k\- linovn tip (iu^kv iaill ; pioterior -nrfara- dinky yiey, 
soinetiiiie' darker towar(|> the upper tmire'irn : facial pit lii'ey to oehreipin erey ; 
troiital niarein' Ahimmeriii^ ereamv white or \a-llow while. .Xntmmae witli iln- 
t<‘i'inrna] 'eirment .■itnunfhf aiol rlt-thiil n/ih lout/ liair.'. the 

I'ni!,^-st iiairs on the (hirsal e(|ee heiti^c eipial Di ahoni tlinaTfourtim the 
widtii <pf till** >p,‘oni<'tif, Ihdpl Imio and i-elativelv tliiii, Inown witli tin- tipr 
'li.eiitiv darker. Uulli-of pndioM'is pale, with tin- proximal portif-n faintlv 
infineati'*!. 7Vo.-;v/.. vmrv dark hrowii to hhieki'h hrowii. with very narrow jpah- 
|otii,ntmlitial >lrijie>. the suhinedian one' heiii'i' m in rally diarply and elearly ilelim >1 
and 'ctireelv hruader tlian tin- pah' trainvet'i' "iiliire: pleurae dark hrowii. 
A/iifnturif lilaeki'h iirown. witli the o-efptid .-('einent oi'hi'eon- hrow 11 ; 1 1ll re n imp 
nie'iian .'trip*' on tln^ remainine' 'e^ouent', hut a trace ol (pelireoin inapwii i* laintly 
vi^thle (pfi the third, foiirlli ami fifth ; lateral iiiareiii' ol all lli'* seement' 
nart'owlv paler tinin tin* re-t ; venter dn.'kv iM'lireppii-' ; Aides of the third, lonrth 
nml fifth se<£iiient' and also the livpops ojitin inliiseated : sti^rniata white. 

" See foot- IMP t(' on p. ti. 
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IH iioiu-KT \i:\vsti:ad- A kevisios oi‘ thk (ot^os^tiKA), 


f.effs yi;llo\vish brown or biitl’ ; I'cinora broadlv and distinctly ud'iiscatcd, especially 
(he iiiidille and hind pair.. Middh* and hind tibiae al^o witii a very broa<l 
irii'iisr-atecj bhttch ; anterifir tarsi with the tip ol tlie loiirth >eonient black, last 
segment dark at ti]i but tnjt black : inlildle tarsi similar ; hind tar>i all dark, but 
tiic (li'tal hail ol' tli(' third segment and tlu! whole of tin* two siK'cceding ones 
bhn’k ; liairs nn s entrul sm lace bright golden browrn 

I'liM \ i,i;. Dill(‘ring rnnn the malt* in having the legs ili‘cidedly paler ; tht‘ 
hind tar-i with the last two st'ginents l)lai‘k, the second and tliird with tlie lips 
otdv black. d'h(‘ tlntracit* ami alxlominal markings anil also tlie form and 
strongly pubescent character of the long terminal segment of the antennae are 
spcciiically tlie same as in the male. 

J)(*'-c) ib(‘d from foim examples, thret* mah*s and tnie female. Om* male wa- 
taken at Kasongo, (.’oiigt) Free State, tl. II. tU !htf((t/i and Ttuld) : 

anolhei' at Smiyani, Ashanti, o. Ill, 10. and tlu^ third at Atiami, \V. Ashanti, 
10. \'lll, 1(1 ( />r, d, Knujiturn ) : tin* only female 1 have vet siM‘n was taken 
al ()dnnias(‘, \\ . Ashanti, 27. 1\ . lo (Oy, ^1. Knuflu^rn). 

(fftiihil Armnhfrr of ilu‘ in(th‘ (fig. '>). Superior claspers (.'cj, frei* and 
slroiiglv !)id<‘ntate : bristles long and s]eiah*r : pia»\imal half of the dorsal 
surface dotlied with lincly-puhes(‘ent hair<. Tin* cdilnm or extension of the 



Fig. 5. Male annature of o’/'o-vom //'yogMSoi. XcNvst, ; lateral view. 

body-wall (/) with relatively few bristles, tlio longest reaching to the base of the 
har]H‘s ; some of the bristles are brokt^ii or entirely wanting, and it is highly 
jirobable tltat some of these may prove to ho longer than those shown in the 
illustration. Inferior claspers (h*), clothed with numerous long hairs ; distal 
margin pre.sentlng an ogee curve, the base being strongly and broadly produced, 
the distal angle narrowdy produced and narrowly rounded ; proximal margin with 
a very deep and somcwliat ellijuioal emargination. Median process [mp) 



A '‘IlhY OK iHi: MM.i: Cl'Ml W. AiMlAlllif:, 


rrl;itivri\ shurt. uitlt :t lii'i'ail liitinUlikr ujijn'i* 1 1 arprs (^// 1 pr^ilrflni li\ 

:t tliiii in*‘inlH‘aiif \>!ii<'h i< I'lntlicil uni; ■^nlali •'‘inainilunii : a-- (:u’ :i' «'M i' 

ran a^rr! t:iin lo an t xaniinaiini; nt ilu* arniauin in opliral '•rrjion, ilirv >|iiii( -, 
arr JJ'»t attafhi'il in rlu* haijtr«i. a^ liirv an* •'rn; n* (‘\h‘ii<l lirvoinl ihriii 4Hi lln 
tliifi mantlr-likr uail \v|iic|i nmnplrlfh m \'r]M| liir ]t*aii> ''luatli ; llir tmimial 
ji|-»H*f‘"- nt tlir liaijif-. In's cntin-ali*' I luairatli ilir "(jiiauinsc spun's in niic m''latu*i' : 

III anntiirc >p«*riiiii*ti n [ a-nji'ci s }.c\ , i|i,{ i [inn a^ sl],,u n |,s i|nitci| liiirs in tin. ; 

i( IS s(tnif\\ hat falcifiiriii in shaju-, :ln'i Iniim'il nl Mark rliihin \ rsira i/n ''ith a 

hpiail aii'l a]»pari*ntl\ liciacliril ^’Icriic mi tin* vnntial '•urlai'c : uppn* nr pri>\iiiial 
sMi'tarn uitli si‘V<‘ral ihstiiiri t ra ns\ fi-si' in|<is, pi t‘s,‘iit inn al liir i-d!.:'' a dnl iin'i li, 
srrratj'd aj'prarann*, 

Glossina brevipalpis. N. usn icL 

(t, hf' Nr\Vs(,. Ann. Trti[i, .Mi'd. ainl ih'n'a'it., I \ .. p, i ItMoj. 

This lsrtsi‘-tlv Is rasih rrmn-ni^nd I'rmn ilir lun wi'simi r. prrn'nial l\ cs n| |]i.- 
n|-,,iip {(,\ fusiit and (*. iiiiji'ii'it-iii) 1j\ its -Inirln* and •Iniitrr pal[ri. il' 
iiini'n rtdiUsi tnriii. and tin* ^nmatK' paler enlnnr and sinn-uhal iiidefiiiile 
'hnraeir mat’kiiiLis ; and aeain in llin itnirplmlnnica! cliararter' «'[ lie' male 
ar'iiatni'e f^ie-s, 7), lu lln '_n'ea1 leni^th nf iln' median prnc.>s ihe 

pi'f^seiiee td the Iniip^ hilatei'al fnw nr [(and nl stpiamnn' spitn-s (>.i. and in lln- 

inrm (i( the harpes. 

Length, in \'J nnn. : lene'th nt uiije. 11 11'. nim, 

llmrax pale in dark Imiun. uith ei’e\ ish-lirnuii Iniinitiidlnal s;|||j,i- ami 
inat'killes; nj ten^ nini'e nr less nhsciire, Ahiimnen dark hrnu n t n suinkx !)rn\\n; 
seemid^seMineiit randv nineli paler than (heniiier-. J^ee. nchrenns hrnun ; tips 
nf middle and hind tar>i iilaek : anlm*i(ir ^irsi '^n.^K i-dU withmit dark tijn. Ihdpi 
relativMs shnrt and stmit . 

Mai.K, /A////uit!i the frniii unifnrnilv p*i le <ii'hrenns hrnwn, Irmilal markin' 
hrinhter : evr.s s]i(_r|,tlv eniiverniirL!. Antennae pah' nehreniis with the antermr 
half infiiseated : arista iiiftiseated at the hasc. Palpi relatively short and 'luut. 
'I'hot'o.f dark hmwti, with the markiiins ditskv e-rev-hmwn : llie-e varv in 
mteii'itv hnt are imuallv mnre or less indejinite. .U'tininr/, dark hiaiwn : seeniif) 
sennieiil setireeU paler tlnut the otlnms ; niareins and po-ferior anirles 'ometimes 
narrnulv paier Z./y/a pah- oehrenus hrnwn ; last tun seemcnts of middle aial 
hind tar'i dark, hiaekish ; hi't two se^rmotif s id front tarsi eilhei* with or without 
lirnwnish tip-; frotit feiunra infijseated doi-s:ill\ and sliehfh also interiiallv : 
liiii'l tihiae with ;i tiioia* or less distinet infns<*ated hand ; venter, in e\amph*.' 
wliieh have ijnt partaken (d a meal rif hlood. |i!il(* oehreons hmwii, mareins <d (he 
third to the sixth 'on'i/ients irifiiseatr-il ; stinniata dirnky nehreoiis. 

V kaiau:. (Adonraiid pattern elo.'elv I'esmiildinL: that <d tlm male, hut with tlie 
hind and lateral maririns of the ahdomen smnetimos nmre strongly prmioiirieed. 

7’yy/e - Soni^vve Pjver. N. N va.«a 7. I. Oil (Ih‘. /{. ^ o-type male- 

frnin near Kajiom. N, Nyasa, d. \ III. 0!t { ! h\ J. li. 

( Ktiifa} unimhi/'r (if f}i^‘ hui!i (lle;s. hand 7 k Superior elasp^'r- t.'ej free und 
-iron^dy and Idnntlv hidentate ; thev ai’e also narrowlv separated win ti fully ex- 
tended 7 (; liristle'i on the iriiKO’ siirfaee mneh lonj'er than those on llm miter 
iaii'7 I! L' 



!i() UOilKIH \i:W>'I KAU— A ItKVI'lON ot' THi; r^KT*'E*KLIKS (OLOS«INA), 




7. Malo avmuiniT of No'W'itfad : voiitral view, 



K\>H> \ HThY i»l (HI MAii: 
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la(«al ma,-M,. ..v,, ,|„ ,, , „i,|, , 

l(if.-n..r .'ia-iHT- i ivlalii. I^ .,i)all an, I i,ari.,«, ,1 ha-alK ,,ri ; l.n-sl. - 

at ll.r ,M,,|,an ,,,.|a lhan il,,- „i 

lii- H.t.-nnr ,-la-|,,T-, ^laniiiallv ,lllai, ,l l,,» a i.l- i la . a,., ^ an, I „l a . l.-an Inan- 
.a.lnur: .t I- Illalilv ,,|,itini-r,l a- i,, ila ,,in.n,,l -lain-. a,„Ulan,|- 

.Mct III mark, 'll ,a,iilia-i t.i ili,' -iin , ,iii„l ii," ,,rnan- : ii al-.. ... I.ir-,,, liiai ii .-an 
I" "I'll 'll" "l>l "f ■' |H..k.'l,l.a,- ,,nli. Ilar|„.|/,,, u„|, , | .,! lln- 

laan-r |.n.ia,- l.iaiailli ,lllal,.i: iIht,, i- al-„ a |,in- narr..« aii.l -ImlnK ,•lll■l,■.l 

.■nt.'i.v,,rla|i|,ii,i: tli„ l.rnaiiar a|.|„,|,ilaa. - aia- parllv , ,.,,-i. ,| 

:‘inl . IM (hr |.i ni-vlir;Hli ; . Mrinllll;- 

iitiiiulr -jiiiii-. nhii'h :iit tlil:ilr.| 

|ir.i\iii,all,v. On tlin |,r,.M,inil -urfa.a. „i ilm niMa I- a Inlat.aal n.i, „f -,|,iaiiii,-,. 

'll iliir-ii-M-nlral Man ilia, 7, ,, |,r,-,iil- a .li-nii.-lK 

|•l.,llU^ll,■^i. trninaiilar .niihn,' : iaii In |,n,til,, (Ii:,. i:i ..nK ..f il,., lai,.r;,| 

-.•Innli- , /'i kiniiina llm inxta I- vi-ll,lr i|,r -am,, l.a-al plan., a- il,.- Iiarp,,. 


^ . I'l'niuirt’ |ir<i, 

llir til Ml inoinhr.'uir wliirh |iniirri* 
IM'In-- ihr lKir|U > |> :i ImiuI 


Glossina longipennis, ( ni ii. 

n/ mu/r l lir. m, Su]irMu|- rl:,.J,rlM.^o . tivr. 111 llir 
“tii.T mnnliri- uf ihr ; ^rhHuvl^ .Ih.M ami Hnu,. a,i.rr^ raihn- 



tig. ^5. Male ariiiaiure of ^ (oaii : 


I'hUal 
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KoHKii'i xi:ws'i KAij— A KKVisinN ov 'nu: i >i: i>K-ri,ii':s 


‘'riMliinliy iittenuatcd luxl falrdforiii ; very (jji both ,'^I<les, ami tho 

pubcsfciKM- to tlm dark oliit'nioii^ [iortmti tho Infoi'ior c*lar?))(“r^ 

(ir) rolativf'ly v<M*y sniiilb uikI tiarniwly roundi'd ajpii'ully ; thoy an* al^o jdaced 
hin<‘h tioarcr tlu; articidalioii _<d’ lint by jHijjy^uiiii, utid as simmi in tin: doi'so-vontra! 
position (fi;r, //•) tin; tips ovorlaj) so tliat a ilark ov<nd area is presented : 
bristios Idlin' iiiid slender, extending- eipiisidoKiblY into tbe broadly dilated or 
proximal portion, Harpis (A) with the lar^i'er process broadly Ihlijlied and 
coiiipleti-ly <-ovored vvitli lurni: npiainose spimts. ^ 

I nl'ortuiiately the. only two jO’ejiai'ations iii our possession are mounted ^o as 
to nive a dorso-ventral vi(>w, and in this position it is impossihh' to ^ivc further 
((('tails (d lh(' othe r moi pholon'ieal characters, lie tins as it may, tlie sjiceies is 
mark(‘(lly dlstim't from the other Iselsc-flies helonolno to this di’oii]i, and, apart 
from the sjHitted (diaraetcr oi tln^ thorax, the males oi (i!o.<sinn loiifiiycHiifs may 
he easily di'l mn:ins]ied hy the ('nrious s([uamil'orm luii'pes, and tlie position of the 
rehilivelv small and overlappitin' infindoi' elaspers. So soon as fresh material 
eonie," to hand fiirthi'r details will be ^iven. toLO'tlnu’ with drawnii^s ol the 
armature iir prolile, so that they may 1 m* coiiijiared with those of the other 
meliihers ot the /A.seo nronp. 

Glossina maculata, Ni-wsteud. 

ddii' typ(* atid only known example of this insect is unfortunately a fmnah' ; 
otlu'i'wisi' I would sueriH<u* it, so that its speelhe idenlity could he more d(‘fimtely 
estahlished. It is nearly relatiMl to (t/ossina paljudi.'i, hut in its colour and 
pattern is so markedly distinct a> to he reeop,nised from tlie latter wllhout any 
diilieulty. (1 has lu'cii sii^ecsted that the eharaetevlstie dusky spots are due to 
seevetion fnan othv'V tlies which were vtadosed in the same packet, 'fliis inter- 
pictallon 1 cannot act'cpt. as the spots are not due to any such foreign maUev. 

Glossina palpalis, Itoh.-DesN’, 

(iniiaf^nr nf (he mnir tlii:'. h). vSuperior clasp(U's (.^r) widely se{)ara((“d 
and connect C(1 hv a memhrane (ce/) ; distal extremity suddenly attenuated and 
tooth-!ik(' ; tluu’e are numerous lon^’ bristles on both sides (d each elasper, hut 
those on the inner lateral mai'ijin ijradiially shortin towards the afiex : there is 
usually one ratiier loii^* bristle near tlie base of tin* tootli-like jirojeetion. 
Conneetiii;^ membrane {<- ih ) deeply divided centrally, and not nearly reachin^r the 
tips of tlie elaspers ; it is partly covered on both sid(*s by minute spines. 
Kditiim p‘), or lappet-like extension ot the liodv wall, with relatively short 
bristles, the lonn’cst of wdiicli extends midway between tlie ed^^'e of the edltum 
and the jii.xta. Inferior elaspers (Ad broad and spinose basally ; apices jtreatly 
extended, the extension taklujj: the torui of a long leg-like process with a 
suddenly dilated extremity, shaped somewhat like a human foot, and furnished 
with a few minute spines along its lateral margin : these appendages are deeply 
folded basallv (^iiot shown in tigiire), and on either side is a relatix'cly large 
heak-like extension, often apparently a folded extension of the elasper. IIar])es 
tA) represented hv minule narrow curved strips of c*hitin wliieh ctirve upwards so 
tliat llie ends in sonic instances almost touch tlie lobe-like extensions of the 



HA'KiJ iiv ^ 'ii'nv oi iHK Mali; i.i.\ii\l vfcMvnui. 


juxta. \ ( '•) aiai i iKliiarntars . .1 nMa (ir jn'iii'- sla al!i ^ /i, u-Iali\ <■!' 

riarnnv, llit- ii|ij.cr Mirfaar ii [nvM>)iir,l \i\ Ium .:rt|- ..1 rliiliii. wlih’li <-iiiaa 
mitwani.- thcM- a[iiiT< iniiiL' tli-!iiu-ll\ h^lu-itkc ; li.i^aiK iIum' 'tn[iv 

tm-rt an<t tnrm a 'iuL'K* TiiIk'. (hi (itlicr oi tin- 1 - a ‘'Iimi-i lul'iil.ir 

ami atlariirtl tu thi- knvrr nr limlal N|iriiiiii; 'if iln- js a in|<{r<| im-iiiiiran*’ 
H'liirh i' tliM-kly '■tuiMtal nith iiiiiiiitr '|iiiiL'', 



I'll.'. Mall' ai'inal inv (if ( t /•■■■ ■/ .■/•i IL )), \ riiij al M' « 


1 he lll(l•'[ iiiarkcd cliaradcr ni llic ainialurc nl ihi' i-rt^r-tl; i' tin rin’n-ii- 
tnnn <if tin- iiilVrinr cla-jaT", ami tlii-* tl.e nnU -iiurlittn i)i\\|iii li it tllfli r' 
:'|M‘ci[iraIh fiaiiii lltr a I'Jiial km’ id ihr male ol (t, 

Glossina palpalis var, wellmani. Aimint. 

A -crirs o{ |irc[iariLl lull'- nl l)ii> \’af'i('M liti'- L'-i'J) '•'.aiiiiinil nnci')' 

^«■(ljll^a]l^ . till' ia*>till lliiit till' ^naiilal aitiiatitn- lia> Im-cji iMiml tn he ijutli' 

fili'iJti' al witSi that ill tv jiinal (‘xainph*' of d. d iim loini i" di'l inL'iti-ln d 

irortt lioritial (f. hv it.' .'liiallcr .'i/r and 'l);.ditl\ dilihicnl iIhij-ich' 

itiarkit)^>-, d ilidi'rf’jjct'S. Imm\ ( ivcf, ;ir(‘ not siiii--'[icod)<', i»nl nn jadv vat inlal in 
idtanti-tf f. lor tlii' var. irrliitui,,} oomr.' in I'onijianv wilii flic ty|iii':d f trin in 
\'arioiis localit ic.'. aiid in a ij^oimI 'onu' (aci'n niti i ; j;iad<' < an he lonnd. 

Glossina caliginea, Aimtet). 

(ienifai nt-timfurf df thr moh (fii;-. ]()). Sitjanio) ida-jaT' f.vc; riti vin;.! inwaid' 

anil ralli jXT-likc ; tooth jit d[,'tal (oxtrornitv vcrv Iodl^ and luh dorni, tin' I' li^ilii 
lioarly oqnttl to onc-tlitrd tJn* uf tiii' ola-por. -IrotiLdy nirvcd von} rally a' 

wtd! as latorally, -n iniiidi so that its aidnal li'n^itli i- dtlli'-nlf to di-li i tniii'- Im'H 
viewed doT'O-vetit rally Ji" 'lionn in (ho iIln>tration : roiini inin'j |jMi’tinn ol rla-jirr 
very broad iin<l flatteiietl dorso-ventrallv ; innorlatoiuJ hri'tlos Jonf( bni 'hortoninii 




iiA^r.n ON A i>v OF rm: \i\i.i. to.Niiu. aiimah ih:, 


!ia.' it liL-rtt tuiiml lulls laii in all rao- ii ssa> mcii 

lyifiii" in a atjd cDinortcd podtioM dinilar Ih that uliirli is 'Imuii in li;^'. Id 

on the n^lit of iho illtt'ft'ation (oyo, 

d'hoiiii'h ('Iforlv I'l'ladal to (i. liio aiiiuitoio of llw nial<‘ mas lu> rasils 

(letrrniinoil ItS' tiio ^a'cal ion^tli of liu' faloiliM'tn or oiaudikr i xlon'ioii'. of (In- 
.'^npoi'ior (.•la>j)i‘r.'* : tlir itilmaor claspcrs aro aUo iiiiK’li iiiorr ^^radnalis at U’lioati’il 
and flu* to(.‘ or apoN of (lio foot-Iiko proco*- 1> Inrtiisln-d willi tlii'ia' nr jonr -mall 
liairs. Tlmro ar(' aNo otlio| niiuot*' dilliToma'- -oi'li a> llir form ol ilio sr.-it-a 
and tlu- ju\ta, hm tlic mo<l inarkod inorphokkoiral cliararicr i> llic ^iral length 
of tluMootli-likc CNtotision of tlio superior cla-por svliloh ^'iso- this >trm‘lnro a 
vory di>tiiu’t ami laavksal sdiaraotor. 

Glossina tachinoides, Wotwood. 

iinnhf! arfiiifhirr of fhr luolr t tia'. Ilk .Snprrior (‘la-prt> l.oO iinitrd ly a 
im-nilmano : in sliapi* limy air idoiiticn! wilhtliosr in Inil aia- 



rclativolv suialioi’. ('uniicclino im'iidn'am' (om) spinos«t on hotli snrfjmof^, ami 
dcqdv dividorl omitrally, Inlorior <da>prt> (m) with tin; imiiT lah ral mari-itJ 
proNiinullv prodocod and ])roadlv rotiiidod : boyoml this pt'ominom'f l)n* prfMa-s^ 
is broad and paialleUldod ; ilo' oittor lateral inarj^in at tlm distal oxlrmnily i- 
smldenly voimdod an<l <lecply cniaiyinait- ; tlo‘ inm;rlafm'al janaion ladn;*' oxtendod 
into a foot-Iiko ]n’o<‘<.ao (Hi llte od;i<' of svhifd) an: tsnj or thmo mimiU’ liairs. 'I he 
editnin k), the liurpe>(A) and llm vesica (e) are all specifically idcntioal uiih tin- 
corres]a»mli!ij’’ orLCuns in (•. fa/jiai/s ; and altlioijoli flie>e ori^atj- r(“.'pcctivcly 
inavaj)|>ear to difK'r slio'litly in the illo.stratii>nSj flic di^^in’eJlcc^ arc s/jjijjls- dm; to 
llie orientation in tlie nionined jn’(:j)arations. 

It tnav be readily seen <iu eotnpurin^ the Hjiiire (d' O'. iKrhinoiih'.-i with tliat ol 
a. ixflpalia that the inovpbolou’icul churacters cd' the sp<*ci(> are aliriost identical ; 
the onlv sali('nt characteristic heino' tlie curious form oj iIk- inferior eia^jicr:' in 
(f, which will at once s<;rse to distingni-li ihenialeof tiii> tsef>c trom 

the male of (J, palpalis. 



2C} ItOUKUT X1:SV.>T1:AI)— A KK vision of JIIK 'i'>Kr>]:-FLIluS (glossina), 


Glossina fuscipes, Xcovstuad. 

(»\ Ann. Tro]). MwL atitl Parasit., l\\ p. 1^7.3 {1910). 

may Ixi H'adily (listiiif^nishcO from (i. l»y its iimvli 

sniallor si/A', hy tin; iinitonniy iiil'ijs<;aterl or (liisky and the dusky ji^rey 

thorax. In sizo it rosornhics (L {{(chin<u<h\<^ Westvv., Out it is a relatively stouter 
Iniilt inscet ; and a]to^<;ther it is most like a dwarfed spceiineri of (r. palpaH'i 
with infusr'ated le^s aial dusky thorax. 'J'he genital'urmature rcsernhles those of 
(r. /xfliftdis and (*. tarhliioidrs in its general form : hut the su])eriui‘ and inferior 
(‘laspers arc <[ult(; <listinet from those of either of tliese insect^. 

Lengtli, 7’, nun. ; length of wing, K min. 

Mam:. — linu! witli the fnnital stripe yellowish hrowji. margins dusky white ; 
on llar triangle hull', eia-losing a very <lark hrown spot. Antennae grey : arista 
dark hrown ventially, Ihdpi smoky hi^own with a jailer narrow' median line. 
Prolxjscis with the hull) dark pieeous. Thonix with a median dark grey ree- 
iangnlar area extending from the front to the situtellurn, the sides of whlcdi are 
p(*rfi;etlv slraigiit and parallel : on either side of the grey area are two greyish 
hlaek and somewdiat triangidar hlotidies, evidently I'l'iimants of those found in 
otlnu' species (d' (Uo.^ainn ; seutellnm dark grey with a very faint jjale grey median 
line, margins hull'; sides of the lateral thoraeie de])ressions dark hnuvn or alimist 
hhu*k ; pleurae tlark gi'ev. Alxlomni rosemhling that of palpali.^^ Imt the 
transversi' handing somewhat jironoimeed ; lateral margins with pale angular 
ai’eas. /xps strongly and almost uiiiforndy infuseated (dark or smoky grey) ; 
fianora with the hasal and inferior portions oehreous huff: hind tarsi’ all tlark 
hrown or almosi hh><‘k. H’/n^s witli the anterior transverse vein strongls' and 
siidtlenly inerassate at its jnnetion with^tlie thinl longitudinal win, 

(tf'/ahfi fu’/Kiffurr of’ lfi(‘ /au/e (fig. 12). Superior ela>pers (se) suh-elieliform ; 
suddenly eurved Inwards distallv, at a point aliout two-tlnnls of the distance from 
the base, so suildetilv on the outer margin as to [iresent an alunxt angular or 
elh<)W{sl apjiearain'e ; tlistal extremity furuishetl with a strongly eurved tootli or 
(daw-lik(‘ process, fhr /ev'm/ f/e (hr m/o c htfrral iHanjin ; proximaJly 

they art' ratlier broad and have a distinel heak-shaped hase, tin* ajiex td" whieli 
points inwards : bristles relatively short, those on the inner lateral margin more 
spimtse in ediaraetor and attached to li-ansparenl ehitln. Infcritir elasj)ers (/e) 
very broad with a lai'ge and almost circular ernargiiiatitm on the tmter lat(*ral 
margin, distally ; sttmi td' tin* ft.ot-like extension slightly eurved inwards, tlie 
terminal pni’titm relatively narrttw' anti blunt I v jiuinled. Chitiuous walls of the 
M'siea (r) with a feu sipiamose sjiines : it is possilile that these form tlie rndi- 
mentarv harpes. (kmneetiiig membrane as in otiier members of this group. The 
juxta, Vi'siea and some olher orgati'^ heeaiue displaeetl in the process of inonuting 
the armature, so that they lit; in an asymmetrical position and jiresent a somewhat 
peculiar aspect us may be gatlieretl from the illustration. 

The t)idy examjtle whieli w»' jiosscss ol tliis small tsetse-tiy was taken by 
Dr. d. O. Shivettre, and was forwarded with a letter dated from Nimule. Xile 
Ib-ovinee, Ugaiitla. Fortunatt'ly it proveil to be a male otlierwise it might have 
been jmssed over as a small <lusky form of Giot^siiM 
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Glossina pallicera, l>)^n)t. 

anna, nr, ■ ,.J ,l,e ,naln (fig, i:jg s„,„.rior ,;h,..|,„rs (,-,■, I l,y a 

inonilnam' ; Im- at das|,n' four ti.uos luv.a.i.T al llio l,a-c ll.ai, at I ho 
uxtrouiity, with tho iiinor l.a^al portio,, eNtc„.|..,l inwanllv so that It ooiuo. vory 
iK'iir to tho juxta ; outor basal portion liroadlv rouii.lod aii.l witli a broad ourvod 
and somewhat attoiiuatod process, tho tip of which rests upon tlie inner basal 
in-ncess I tins portion of the .dasper is clothed with line iinbes.nnit hairs ; nnimm. 
gradimby ta|.eriiig distally ; apex suddenly trnneate, the inner half bearing 
w ’y spitKs, bristles on the inner lateral margin gradually -hortenino 
distally, those on the onlor lateral margin few in number, sunio of whioh an; 

- Itr Muivoie appareinl.v has an idea that the siweies in .juustion is f,'. 



i:oi;KiiT .vj-w-i KAh-^A ci.vi-iov ok thh i .-1:1 ^i:-i j.iks (*ii-<>>>iXA ), 

|i>ii;^(!r th;iri the dii thr rii'le t>l tin* chispur. ‘I he fori- 

nn'Mihi'ane {t-m) <livnlc<i and .spitin.-ic imi holh .-idcH. Harpes j^ouie- 

wliaf 3'”^^*'’ distal [aji-tinij la-iiiL'’ iiMHii) hniath'i' and tlaltta' than th«‘ 
proviiiKi). .in\ta ( /) very similar to tiiat in d, aial (i, tiirhinnhU's. 

inl(‘n(>r »‘la>[)(’rs ii>-) witli a nimibi-r of !;ri>lli s mi iIkj l)r‘)ail UiHal portion, their 
apira-s sf>rm;wft:tt J’alcil’orm, ian'n^ fiirycd onMvanls and appan-ntlv hinntly pointed ; 
hnt their tine nn>rphi>loe'leal eliaraeter eanmU lie (‘vai-tly artM-rtaiinid a> the 
terminal p(rrtion preserils an ol>li({Ne view in the ntj^ly specinnm evamined ; they 
are howevei" speeificaill v distinct from tlnr l■orre,'pondln;^■ orLiaiis in tiie other 
htmwit species of t-et o‘-ljie-. lidiliim (r) with the lonue-t hidr-tles la'acliiiig' 
almost to the pr<i\imaJ portion of the siiperioi’ claspers. 



log. i:V M.ilc :iritiatinv cf Itig.a ; VL'iitral vieiv. 


I iiave been al)h' to examim' hiil a single e\ain]de (d‘ tlie niah‘ armature o{ 
this insect, so that it i> [list jiossihle that (>thei‘ eharaetei's may in future In- 
disi'overni, Oiu' eammt he at all (‘ertaiii for inslaiiee as to whether the outer 
half ol tlie distal extremity tif the idaspers will Invarialdy present the suddenly 
tnmeale or hrokeii appoaranee as exists in tlu' speeimeii dercribed : it is obvious^ 
however, lliat the inner half of the apieal margin is perfect and intaet, as the 
pi'i'seuee of the sjiities amply testifies. 

TluMlistinetiv e morplmlogieai featniv-s are: the great width of the elaspers 
proximallv and the preSetiee of the short spines ontlie distal margin : the ein’ioii< 
and somewhat faleiforiii shape of the inferior eluspers and the striking form of 
(he harpes. 



IIASKI) ON' A ^miY or ini; MA!,K *;r.\‘llA! 21* 

It lUliy l)i‘ to mid tli:ft ihrn' ;U'I' •>(j!iu' I'lirioti*;! \ tii:il(oi-iiii'<l ln'i-tlcs 

[)iv>(.‘nt Nj!0ti till* rl.-isjx'i' (v-r liu. ]:ij; tlu-M' uiw i>\\' :i tifif 

ton'anls tli(‘ aprv tin* tip <»[ which ]K)iiit' hackvv ai’d". <0 tlcit -a reversed lill’ui‘e;i- 
tion is proiliiood. Thl> 'ti'ikiiiir iti;dloniiaiiot) i- iini p('cii!i:n‘ le thi- isei<e-tl\ a- 
>iinllar in.staii(‘(‘> liavt* Iteeii ol)-er\A‘il in t '•ifhttu'y-itiins mill a]*ii in I'llii'r 

spin ’ins of the j^enns. 


Glossina longipalpis. \\d’od\niann. 

(niitlal (n'ffif/furt ,‘j flif wf///’ ( liu>, ) p l.'iA). Siipci'ior choper (>r) eoniplelcK 
united hy a monjliraiK* and al«i fitsed niedialiv ; ha-e narrower than the 'jre:ite-l 
W'idtii of tin* distal portion : Lia'iicral oiiiliiii* hi'oadU vpaihnlifnjao ; >iem in its 
narrowAst portion about one tliinl the width oi’ the di'lat portion : di-tal margin, 
iMi tlin outer ]al<a'al portion, with a larye toiitli-likc ev!en''ion : l)ie reiiiainiii;^'’ 



Fj!.'. 14. — ^falc arinattire, nf (iloy/tna iliii-:, U'icil. : vcjiti-iii virw, 

pni’iion brojidly rounded and fnrnidiofi with a clo-ely set sia'in.- ol ,^tont spine*, tin* 
.snutllest arising from netir ilic hast* ol tin* toot ii-Iikc [n'o|rclion : the.se oradiiallv 
Icnoihen as thev extend towards tlie base of the el;i>[)er ; Ini, sties on the fiiit(!r 
late*ral half mmsttally lotio, beitjo- ciptal to tlirea-fenrths the entire hmoth ,)[ thi* 
elasper : tlieia* is also a sinii‘le, but shorter bristle ari.bn;: inun tlie ba>e of tfie 
toolli-ii]\(' [irojeetion w]ii(‘)i (:urv(‘s f>Ntwards and li)Har<ls in the .*aiije nay a* 
Itas been oliserved in the eorn*spondin‘t lu isth*' Irnind in (i. tnursihnis aiui d, snh- 
mi>r>itints : e ch elasjier ha." also a fliin lait striujoly eldtini.sc'd flanorvlike 
(‘xtension which nicets the one on the opjiosite elasjif'r witli which it i> apparently 
though a faint straight sntnre is visibh* lu*twe.<’n tlunn ; this jtroeess 
<'\tend> to tlie widi'St ])ortl<in of the elasper.s wln re it terminates .suddenly and 
soiii( 3 tinies pro.sents a "nial) iiiedian eniargiiiatioj) ; but there are jn> lohe-likrr 
exteti>ion.s as in d, mordfutiii and d. snhnioi'sif<n(s. The floj-.sa) surface fif this 



3(1 KOHKItT NKWN'J'KAl)— A liKVl.^IOX OK rflK '1<KTSK FIJKs fOLOSSINA), 


is ItirrMslu'fl with -^evoral rather lar;,^(* -pines. Jviitmn (V) with a lar^e 
tinrnher of very lon^^ bristles, the !ori^(‘st of which cxteials hcyojal the middle of 
th(‘ sii(H't‘ior claspers. The inferior claspers ar(‘ su cfMjtorted ami fohhal tliat so 
far it has been iriipossihht to iiiterjiret tht*)]’ true charactf'r ; one can only say 
that tliey are proyirled (hmsally with hristh;- of ^o’oat len^tli In all prohahility 
they may lie se(‘ri best wherJ inoiinted in profile but at |)resent wa* liaxe no more 
inata'Hal available^ for e\amiiiation. 

d'he reinarkahlc and nniipic form of the elasp</rs will, however, enable the 
stmhait r<*a<iilv to distinguish the mahs of this tsetse-flv fiom any of the othei' 
k'fiown species, l'’oiirte(‘n e\amph“s have l)een f‘\aniineil. 


Qlossina pallidipes, Austen. 

(if'nUal urnuihtrc of I he nt<ih‘ (fiir. lo). Snp(a‘ifn' f*lasp(n’s in their ^mneral birm 
eJos(‘Iy n‘S(‘nililiML:' thost* tjf f/. pul hnt the st(aji is [(datively hroad<‘r and 
the hroad distal portion is imadi more rounded and prodiua*(] mwardlv. The 
smpjh* hairs on the distal or posterior iiiarein ar(‘ i4’en(‘rallv \’ery -horf and 



loLf. to. Male ui'iiiaturos of i .Vast . aiul Wied. 

.\. lii'ft superior eliispor of (t . jii^, R. VaUire uvvwatuvo of (r. 

V’. WvAit d;vs\'^r of (»'. po/tir/pirs. 


slender, hut the lenjj^th varies soniewliat and oecasionally they are asymniotriea) 
hut in no sinode instaru'C have they Ixuai found siiffieiently lono’ to overlap oi 
meet in the median lino. Posterioi' lateral tooth (/) set in slightly from tlu 
{•liter lateral margin ; eai'li {dasper has a thin hut strongly ehitinlsed tlaiige-liki 
extension wliieh meets the tme on the opposite side so that a fine straight medial 
suture is formed ; this riange-Hke extension (Cb/f) commences near the centre^ o: 



u\si:n t>N A srrDA' ok riii: maij: t;i:\irAL viiMArnii:. 


:U 


th<' 'tt'in of tho <’hispor mill inkt'' :i ;ilinn-i :kt atij.Hfs to tin* laiito* 

utifil it rtiirlii*' tin* iiiiiMK* liin', uli^'ii it Ik'ihI" touaiiU llu* illslul mmitin 

of tin* fli\<p<'rs so tiiat a lartrt* n’ctaiii^nilar pro|rrtiiiit is foniUHl, llio broailtli ol 
whiolt is irrcatta* than llu* wiilili of ilic narrow rsi luitlion of iln- superior clamper ; 
(iristlrs oil the ouii'i* lateral porluni similar to ilh^e in (i. hiil 

relativelv 'Iiorter. Jiixta ( /) uith a ver\ narrow slii on the illslal jiortion. 
Hristle- of the I'ditiiiii (» ) hall the length ol tin' superior elaspei'-. (nierior 
elaspers (o l jioiiited. lia>al jYrtioio verv hioad ami apparetiilv iiieeilii'i' in the 
Mie<iian line. 

The moipholooieal <liff'erene<'s hetueeii this ,s[M‘eies and (>, though 

thev iiiav a[)pear at tiisl vers -liolil. art' I'l allv \\el! marked ami proiioiiiieed, a< 
niavlie o-atliered fianii tin* l'ollou ln<^ tahh* and the aeeoinpan vin^ ilhot i‘al loio : 

(\finji-ii‘oliyi 'f'nl’h K/'fli, i'hnr>trlrrs of Iht Sfff‘,r/i>r ( i^, oj 

( i. jiallidipi'- fttof ( f. loiii^ipalpt-. 

(I. lo/K/f lifll jU>. (i. iHlllitJl 

l[(‘e] or po-lmaor Outer lateral margin Ontei* laleraj niarijin 

lat<'r:d toolh. takini^r same eontoiir oenerallv eiiiwd m- 

as ! he Ilia rti in of the uard-. 

i-lasper. 

Siin::l(* h'ti^' hair on laniLI and eajiaMe of Short and not eapahle 

distal margin. overlapping eorre- of o\ nlappiiiLi hair 

spoiidiiio hair on op- on ojiposite ehisper. 

posite elasper. 

Jniiei' Hail<ife-like e\- (ir»‘otrst fir<atlih tiftoni jhr/idflttfrf iiirrflnnilfu- 

I ensuinof snpeiaor tuir^fo/i rf/t ^le \vidtii H'hillt »( thr iKtn'tnri 

elaspei-. of tin* ttarrowi'Sl por- jiordiou if tlir sfom. 

tioii of sleni. 

Longest hairs of F/pial in h'liotli to tin* ()ne-hail (In* hnmlh of 

editiiin. superior elasper. tin* snjteimM* (‘lasjiej'. 

Jn the pa]>er reeoiitlv pidihshed liv me in the Annals ol I ropieal Medieiiu' 
and Ihirasitoioo \ ( \ ol. I\.,p. d7tJ) I eallcd attention to tin* lael lliaf I liad 
examined a sine-h* example of what liad been eohslder<*d an aiitlientie specimen 
of O', p/////V//yie.v. A nsteiu and that it jirovOfl to he Jiiorplioloeieally jdeii(i<*al with 
(t. /oitf/ipa/jif's^ W ii'd. In the lioht of this diseoverv I felt fhal the only eotirse 
op(‘n to me was to treat O'. as a eolonr variety oi 0. iiiHjifinlpis. 1 lie 

spoeinion in question lias, liowevei’, praverl to he a variety oi the latter with ]>alr 
front and middle, tarsi, so that this Insert is evidently Tiven to oeeasional 
variation in the cfdonr of tiie tarsi, thon^li at the present nionient thi** would 
seem to he an isolnti'd instaiiee. 

Thanks to the kindness of Afr. F, li. Austen, of the lirilisli Aliisemn of 
Natural History. I have been able to examim* the ;;eiiitalfa of seven mah's 
of liis fj. and it was bv the examination of tliis malenal tliat 

All labelled from ” Macliakos. K, K. Africa. I^reseiited by rsetscT ly ('omrniltei' "j tlic 
Royal Society ]icr la.-Col, Bruce. 



.'^2 JioiiKUT m:\v.stkaij —A iiKvisrov nr jni: 


ifjoj'plioIof^irHl (litfrrfTMM's fniiiHi to fvi.'f. I aiii tlirrcfuro 

to ul)!(' fn rcftitf! th<' <t;<t('}jK:nt prcvtOM^Iv niiifit" i)V imM//'.) and to my 

in<l(ditndnf'>s to Mr. An-tr^ii for >o oiislv tin; "iiefirmoir^ at my disposal. 

Glossina morsitans, U'nstuood. 

(if'itital (initaturc uf thr in<f(r < Hj;‘. Id). .Superior cla';[)or.-. (.<r) rompli-tely 
iitiltcd (Im'suDv !)>' a thin lucfnljrane wlii'di is tlilr’klv' studded uitli minute spines ; 
form sonienliat like llie scapula of a mammal ; ea(/i elasper is fnrnislieti on tlie 
ijimu" lateral iiiar^'iti with a strip ef [>ale eliilin which (iiitnunuh and foffr/t/'s 



Viu;. ICt. Mil'll' avniiilure ; ventral view. 


l/id pnx'f'ss Oil ift(‘ opposif/' /if’fN' f/(i> (lisfdl rrfn^oiifp only : api('es diverii'ent, 
fonninu' a nM'nr\ed loho-like extension {/n!) ; inner lateral group of hairs usually 
ri'lativi'ly slinrter than the eorrespotaling grouj) in (i , snhmor/dans : tlneso hair.s 
gradually slnu'ten distaliy and rirnillv nnu'ge into strong l)]ack spines, the latter 
also gradually sliortiming distallv and heooming quite minute on the post(*rior or 
distal margin. There is a singh' long hair whieh lias its origin within the 
margin near the eentr(‘ of tin* median process : in the figure this bristle is shown 
projeefing Itovond tlie elasper and is, in all prohahilitv, In its normal position, 
tfioiigh in a nuniher tT examples it Ih's pointing towards the proximal portion of 
the claspers. llai’jies {h) small, spino.'ie, eurved upwards and rounded at the 
tips: basal process also curved upwards and presenting no very definite form. 
Vesica, or luediaii proee.ss. very small and broadly rounded. Juxta (y ) broadly 



<I\ A -IL'DY OK THi: M A M- <,K\lj'\|. \ l; M A T I’ It K. 


dila(e<l : lip> : ('ditinn o K »'i' Lippi't-lik!' lAirioitni uf tlii“ u;ill, 

willi tittttu'roiis loiii^ liair-. Ap:n'l tVntn tlu- f.tnn ,.t' thr Miprriur rliopcr^ ih. ir 
is no iiiark«‘<i (liffVoMK'i' thr aniKittirr .d' tlio and thai nf 

(r^ 

Si\ty-riv(‘ lAaiiijili'' havi- hrcn »A:iiniiu‘d. 

Glossina submorsitans. Nt v^^rad. 

itis. N(oV't..V\nii. d'rnp. Med. :tnil IkivaAi., I\'. p. ;;7i ( ’iilut. 

Nfarlv rcdatcd to (i/osnm ituirsihi Wr-'tw.. m ItaviiiLi' lln* lip* ol all lln* 
tarsi dark, 'riuan* art- tUit wflUinarki d varii tic- : a dark fonn and a lii^lii lorni. 
TliO fonnor may la* readily distinL:ui'!i'‘d hv uctictal iludcx oi- did] \ iiioio i^rov 
colour and i^cnoraily smaller si/e ; llie pak' ['nrin. Iiou iom-. ver\ eios, |\\ re'etiddes 
( t . HUii'sfhiiis 111 th(‘ oeiiei'al (■(doin' ol tlie atidoiiieii : luit m Itoth iorm- ilie 
traiisviU’se Idaek aluloimiial kaiids ai'e ; 

(a) much moi'e (dearlv and sliarplv didined : 

(I)} tapially and more nai'ro\vl\ Internipled in tlie me liaii line on liir lliird. 
fourth, and ti i (li .sei;ini iits : 

(Cl sliLrhtly rounded m(‘i|iall\- ainl -uddeiilv (apeiiuL!' tmvai'd^ the lalera! 
maro'm>. 

l^n (t, wro’.v//o/ov the in lids are : 

{a I not so sliarply defined medially : 

(1)1 mi('(pi;dly intiu'rnpti' 1 in the middh' liriathe >paee hotweeii ihe two 
di\ isiotis (d' the iiand on the third l)('iii_o nuieli oreaicr I iia n the >paee 
h(‘t\\i>fn those on (he lil’th s(*omeiil : and the dai-k colour ^ra'lnaiU 
'shadinof otl’ into tin' pale eolmir fornimo the median line ; 

(el liroadlv I'ounded nii'dialh ;uid*\cr\ t:'i'a(inall v tajarine' lowanl' the 
lateral nia rifin>. 

Tlie genital UMiiatnri's of the males (d tlM'-e two speeie> are ea>ilv >eparaide 
liv tlie form ot the median hdies ( ligs. 17, ////) aiul othei' (diaraeters 

i p. .‘{(1), 

Length, 7 to S millim : length of wing. T to Js millim. 

Dauk krontal stripe >moky hmwn m rcl hrown to oehreoiis, 

ridg(‘s paler; < heeks (dothed with gre\ ish du>t : jowls elotiiefl with long while 
liair.s ; nxif ot hueeul eavits' with two more or less angular palehes oi hrowm 
Anfr/utt/r dusky nehnaai.j grev to pale reil-hufr, sometiine- iiil'iiseated at the 
ti[t : arista with tin* proximal ventral portion dark hrown. greyish hull': 

usually cinereous above, ajdf'al jiortioii infuseated, lljrs usually Idatdi;. 'J'loiro.r 
grey, often with a faint vinous tinge, the elongated hrownish markings soim-tinie: 
reduced to siuiill ami imn'C! or less eh.mgatcd spots : scuteilnm normal; pleurae 
oclireoiis grev. Ahihuiifu fdivaceons grey (grramish grevj. gem-rally with a 
vinou.s tinge, paler at tin* margins : secimd (^first visible) segim-nf generally with 
a large infuseated blotcli nn (*ach .side, near the outer hiterid margin (d‘ wldeh is 
a clearly defined small blackish brown Sjxit : in some histanees the small spot is 
quite separated from the infu.^cated blotcli, in fathers tin* .small sjiot only is 
visible ; segments 3 to 0 with clearly defined lirownish black band.s inierrnpbMl 
19127 c 



— A f:K\ I'.JDV OF THI: (■'‘KTSK-I [JF> (r,I.O>Sl.N’A). 


'W KOI! KIM \I:\V-1K\U- 

Hh riiiiMIc 1,\ the ^^rcv, or J4rfiui)(i (‘(ilour, the latter forming 

a .•cntiniHMis -tripr : th*‘ .l;irk I :iih1h orciipv tin- iw.Mhinls of rao! 

M-'^ineiit, they tiipor tuwiirrU rh,. hticinl mar^nn hut t loor itmi i- niaririri' an* aliiois' 
A/-y. varyin- IVoru pal.,* hiifi' tn .Insky l.ui} : front ft-roora tlu 

mi.J.ile and liin.i pair (,n ih.* ouLdd.., more or lo^s infun at.-d ; front and middlr 
tai-M with the la-t twoM^inont-^ }>la.-k at tin* ti[r< : la^t two s. ii'iaents of hind 
Tarn ontin-ly jjlack. Wnnjs normal ; halterrs pah* v idiowish. tran.diKa-nt. 

7 yy^/'A . , (( (,!!. lo itish M M'(*nm i Kata^nmi IkvM\ iM-tncen Kataunin and 

(n'l.iam, Nortliorn Ni^miia (Dr. K. \V. .MrKayi. * 

l‘nii,M. -7/m/7or wifli inarkin-- nmilar to tlios,- in tin* <!ark form, hut 
na‘ph*unn‘ illy palor. Ahdnn^r, ^v,,y\A^ hiiti; with a pal.* vinous tirno* : 

idarkt.di hands v.-ry diarply and rlrarly .Irlhn-d and narrowlv Intorn.ptod in "tin* 
mc.iian In..* : those on thofhir.l. lonrth and liltli s.>ytn.aits lH*in’iM*.piall v s.*paratfd : 
tla* hands an* aUo .udy v. ry diyhtiy round. d medially and ‘ rather 'snddenlv c., 
towards the lal(‘ral margins. A,7/> as in the dark forms. 

^ iwo eo-typ,* males and a female (Coll, iirit. Mikj were <*aplnred hy Dr. A. 
kin<;horn el Sahiya-ll.d'e, N.nthern Ashanti, LM.IV.IO. Kiujit additional 
>|a‘eiMieiis wen* als., .-aptiinMl hy Dr. Kln-liorn in varioto loealities in Ashanti 
all of \vhleli hav(‘ pale ahdonietis. 

Cnutiil I, -r ,,/■ ,„„lr din-. I7).-S|||M'|-Iur .-I^Kiu-iv i.<, ) vi^rv like of 

: uiiltli „f .lisial riiiireiii n.'iirlvlhir,. tin,. > ihal ni' tli.' iiitrn.west 



[Hirlion (il (lie stem : eiu-li ('lii^|ier is fiirnislieii, en tlie iiiiu'v lateral iisaioin. with 
11 liroiul jiarallel-skled strip of jnile ehitin tlie tip or distal CNtrcniiti' of whieli is 
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>nfuc\vh:U triuii_i;ul;ir in .'ItiipL', :inil iurtii'd ouiwiiivN, iontiiiii:, uifli iln- mic •m tlir 
njijio.'ift* -itlt', ;i lulM'-likc pi'ojrctinM {inh: on tlir ouli-r inur^iti i»l 

<if tlirstMijjpj'ndniros. iK‘;ir ilit‘ i»f !lu' fiirv rd p M llnii !■' a mitiiilr l titu'fnilar 
; tills liitK' stiaiiMiiiT )> cviiltniK iiiiivraMf a* in mam iti'taiic.-s 

it is simii lylnj^ <’(in(‘('alt'(l in a (■a\ i(y cxtriiilinu' di-^tallv Cmm it-* liasc ; in '■mu.' 
in^taijOcs i)orli :uv sotm t<t lii* in a mnniili'. nt jtnsitinn : in niln'r »‘\ampli'>- t'iiluT 
iMic or Imth nuiy stan'l chh’! at li^dil aii^K's tii llii- liasil ai faclnncm. Tin- Ih'i I 
nr [wistofior lateral anij'Ii* isyf>rniallv simn-wliat ■'tiMiinlv iii'ndiicnl aiui narr>i\v!v 
I'uiiinirci : ]>ut in tao cxaniplrs ( slam u ^^■|tarat('!^ in ITlllii" proiT-'i i- mnit- 
hniadly rnntnlcd ; and in on > iii-tanrc it doc' not cNtcnd di>la]K a" far a^ (li-- 
*nli-m(alian [irnccss ; tlu' latlor is iinvnr >o |jroMiiiit'ni as it i- in (•'. ,vno '//n//v. and 
(cilhin /Vs uKu'oiii is a loiio' In'istlc winch in the ina[oril\ <d ‘‘jiri'iincns 
lic" upon tin‘ >nrfacc of the (dasper \Htli ils poin! loaarfU the pro\iiiial or ha-al 
portiim ; )iut for the sake id clearness it ha- inM ii {iLfured as sn-n in sume tew 
inslaiu'cs ; onti'i' lateral niari;in> eonca\e and liiiiii-hcd with a ,-erics ol \er\ 
loiiLT slender hristh's or hairs, heciiinin^' iinirc iiniiiei'ons proMniallv and shoiaetiinL'- 
”'radualiv as tliev e\ien<l aero-s tla. flat portion, linaHv ineiuiiiL’ •into iii<i>e 
whieli (*\lend aloiiL^ the inina' lalei'al niarain. d'lie-e are aLtain sueeee.le I to 
sh(H't hlaek spines ^\llndl jiroieel o\-ei' tlie incdiaii proee'Se- ; llnse hlack spim - 
al-o e-]-:idna)lv diminish in si/.e aiul iiiei'Lte inio the minule mie- evieii'linp 
aloli'ii' th(‘ ])ostenor or di.-lal margin as lar a- tlie >ii]‘iiie(lian proee--. I In- 

nio.'t marked feature of (he elaspcr- is llndr o'eiieral aiiLinlar onlline mid th - 
somewhat straie'iit-eiit apjiearanee of the po-iirlor margin: (In-i- eiiaraeii-r- 
lak<‘n to<i:<‘Ther with the foian id' the median pair of jiroi'e.--e- will -erw at 
one(‘ to distini^ilisii (fie e'eiiitalia <d’ this Inseei from those id’ fi, uivrs/hius^ 

and with a little jiraeliee th<' spiamv- n)a\ he separati'd iiiierriMoly hy ilie mrl 
of a lens liavino- a ntaondii-ation of iliaiiK iers oiih. Iiderior ehoper- 

small and eov<'rt‘i{ with miinite hairs; (liese tooeilier with the jmta t/)aiid it- 
appendaL''!’” tinil also the liarpcs (/i) are praetieal)\ ideiilieal with tlm eoiri-- 
-pomlino' organs found in (i. marsihias. 

It mav he well to iint<‘ (hat lhi> In-i-et lia- a marked (i‘ndeii<-\' to heeome 

‘irrea.'V, so that all truer of euloiir disappears. Di’. Maelie has also notieed 

the same lendeney and .savs, in a lettei-, da(e(! 7t]i Oetoher, l!tl(t, Minna. 

Northern N i/rei ia, W lien 1 was at Ihiro last Septeinher. on Sh-cpini; Siekin .'- 
duty, I notieed one dav ( Septeinhi'r llth, 11)10} that tliere wejr luu distinei 
forms of w’liat I snjiposed to 1 m - (i. morsihut:^ the one dark, tin* other pale. 
Idle rlitJerenee was (piite notieeahh* when tin* Hies settled on tlie “ hoy-’ ' coats, 
and 1 was able to eatch spe<*iitiens of each vai’iety. ( hifort iniately all my o\M) 
specimens were dostroved liv ants. Iml one id tin* dark specimen.' \vhi<‘h 1 iiad 
^n’ven to Dr. Ingrain remaiin'd. I wa- onlered oil to lijiia hefoi*e I emild .oi*l 
any more sjiceimens, hut on mv return to Haro on Septemher t^ lth, Dr. Iijoiam 
pointed out to me that the t'otse I had givmi liim wms almost ahsiilntely hla<*k. 
It certainly wats not hlaek when I gave, it to him. Some other speeinien' he and 
Dr. Morrison had eolieeted a wei-k hefore had similarly turned I'laek. and it wa- 
at Hrst supposed tiiat the najduhaline used as a pn-sr-rvative wa^ respoiisihle foi* 
tile remarkable change. Hut as all the sjiecimeiis of <•. mursitaits taken haul hemt 
tr<‘ated alike, and only some half dozen had darknmed, this could not be eo)isld<*red 
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;ir, 

Kinally, u sjieoiineii ol’ Dr. Morrisoir^. \vhi<‘h lm<l not be^-n ox]H>seA to 
tiajjhtlnilinn iit all, wan foiiral to Ui }>lark/' 

In all, b3 examplos liav(3 bi.'cn cxjunini d. 

Compatudif'c Tahh of the Moepholouirnl ('horncters of the Superior Clippers of 
(i. tnorsitans amtit. sulanorsitari.-. 

(i, sohniurstlotif^, . (i. tnon^dons^ 

Median (//J in With the outer (free) ' )Vitli the outer niar^j^lns 

inar^^iris sZ/v/hy/i/ and roreed ^iwAconreryituf 

parallel ; sid)-api{'al di^tally ; apex H’itli 

tiihcrele distinet, a median line or 

wlien extenfled, division ; subapieal 

tubercle absent, 

IIe(d or posterior Usually sti'oM^dy ]>ro- Usually broadly rounded, 

an^de, du<‘ed distally. 

SuhitKMlian promi- Kelatively small, rarely ^ ery jirominent and 

nence. extending beyond the usually projecting 

heel; bristle inserted considerably beyond 

rnair the margin. the heel : bristle in- 

serted considerably 
witliin the margin. 

Inner lateral margin Narrowlv rounded dis- Hroadly rounded <lis- 

tally : and consider- tally ; and not mar- 

able produced. kedly produced. 

Upper lateral group Relatively long. Relatividy short, 

of bristles. , 


December 20tli, iPltt. 
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A NEW MUSC^UITO EKOM r<;AM)A. 
liv 11 . E. CAKTEH. 

{(I thr } jt'rr jHH»l Scl\,>ol >1/ 

Culiciomyia (?) insignis n. 

Chiirtirtn'.* s> f ti nnJer pm- !<(■{ h itit 1 (). 

Hoad !)liH‘k wiili pair scali's : p:ilj)i hlark ; pniliusci'^ lilack. Thoiav ainl 
'^rutrlhini purplish liruwii. Aliilnmm hlack, with ciirvt'il apirai hands on lli(‘ 
socotid, third, fourth aiiil fiftli soLriin iits an l with laliM'al apiral spots on tin* tilth, 
sixth and seventh segments. Ei‘gs hlark, unl>aiid<'d. 

Mi crofropiral clii(i'{{ri( /'s. 
fffudl hlaek, with while llat “^eah s lai 
seales in (lie centn' atnl exlt'inling toward- 
are also presitmt over the whole -nrtaee, 1 1 
what narrower and hlaek, tin* rest being 
dark bristles projeet between the ey(‘s, 

Ihilpi anfl probfiseis hla< k. Antennae jjal 


and 1 


le nape 
lateral 


reatnv white, nafrow enrved 
main npiaght forked .*'r:ih‘s 
posterior one- being soine- 
roailiT and with jlah^ apiei*- ; :i lew 
( Ivpi'iis dee]) brown, almost hlaek. 
brown. } nntlorndv jmrphsli 


brown, clothed with narrow cnrvi 
anti*rior inargpis arc* several wli 


:l -(‘iiles of :i rather ligliter e<donr : on tin- 
le, c’lirved seale- ; in t in* 
eenlro is a dark liin* running almost (o the seiitelhiin ; on 
eit'ier sicle of tinA line and about half w:y between it and the 
inargin.s is a single row cd' [jristles : tlnu'c are also soim* rathe!’ 
stronger bristles irregiilarlv arranged along the murgui:', but 
more nunierons over tin* wing-roots. Seiitelhim with similar 
ecdoiiring to that of the thorax, the mid lobe with six bristles 
and tin* latc'ral lobe's with four. Metaiioliini dark brown, 
llalteres with pale stems, thiekiv (‘ij\(‘red with ]jale -eak^s, 
the apiee.s with stnall dark Hat seales. Ahdomrti first si'gnnmt 
hlaek, bare, exet’pf for two small median pate lies of dark 
Hat scales an<l a mmibc'r of golden bristlo. niort o) tin* latter 
ari.sing more or less in the centre and sprc'ading out laterally : 
st‘(;ond and third -egments with Idaek seah*s and veiy marked 
aj>ica] enrved white bands not (piite leaclilng to the lateral 
margins ; fourth segment similar, but the band just reaeliing I lie 
edges ; fifth alsosimilar but having in additic ii small apioal lateral 
Spots; sixth and ,-evetith with apical, latiu’al, >j)ots only ; last 
segment black ; venter mostly [lale sealed. almost 

bla<*k, unbandeil ; femora pale ventraily. //V/g/s with the vc'ins clothed witli 
brownish scales ; the median ones on tlm snije-osta and first lojigitiidinal vein 
being very broad, those on llie other veins as in (dder ; the lateral .-ealc's 
on all the veins short wdth blunt apices, somewhat resembling tliose of 
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Cui'ctomym mtiynit. Ctrftr 
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Tdrniurltiiiirlins^ Ijiit .-ronllcr ; fork roll-; of iiio<l(M’ato tlx* fii‘>t [jostorior 

iM-ll joii^^or kilt not ti,'irro\v(-r tfian tho socond >uliiiuiri'inii!, its .-tom lialf the 
loii^th of tin; oi;!! : of j-(!<;on(l -iib- 

111:1 r;^inal two-thinls tin; lf ii*;lli of tlio coll ; 

tin; anterior nros.s vom ,-lo|a;s t<rrtar<]s the ajiox - 

of tin; wini*’ : tin* niifl cross \ niii situate*! afout ----- ■— 
t\vi(*r it.s o\Mi liai^tli ii'oni tin* jiostorior cro*- ; 


Lrmfllt 1 mill. 

l io.WhA: Mritekhe, o. \ i, { Dr. (\ A. 

Tili>r V iiJ tin* lj]-ilisii Museum. 

I )(.!S(*rila:il from a sinj^le female, the heiul of 
wliirli is unfortunately <leMinIe<l round tin* eyes; 
it is tlx'rrfore sonnovluit ditfleult to determine 
its IriH* ”'en<‘rie ])o.-ilioii, liut owin^ to tin* 
cliaraeters of I lie wini;' scales and its i^mneral 
anpearaiiee, it aitTees hi'St with the ^enu.s 


a jijiearaiiee, 
i HliriiiifUjiil. 




;; J' I't'/ 

iubcz.%fal vtm 
11 f.rr! lonytiudtnai v 


eeies its(‘lf is citsilv reeiiii'iiisoil h\ the inark(*d alidominal 


oriiaiiK'ntat ion and the dark unhanded le^s. 


2>lth Novemher, 1910. 



TIIK DISTlMlsr TIoN (iF TSFTSF.-FLl i:s IN Till'. I'KOV I N'( 'I'. 
Ill' Mo/A.MliK^ri;, FAST AFKK'A. 


liv ( . \\\ IIOWAKI). ii.A., F.F.S, 

s 

i'ltirj nj i'.uftini-'huio-ttl n> iKiri m- uf - 1 / Aori' ult n ,'i , Muininlniii' 


/w 


(Ma)*}. 

I'lif* jn’csrjH’o ol' J in ciittK' in the l*i'o\i!in' nl .M n/. nii)>ii|Ui- li:i' 
lIKl'lf t!u‘ <[IU'.<tln|i ul Mill' ui I i!i' llltrlT-'l inul lllljini 

l)iirinLr tlh' past 1 wn-aiid-a-lialf llic writiM' ]i;i> ln'l iiu upp-.nl unit v ol 

i?if'or?na(inii a^ to t In* wliorvalnjiii- nf It !ia- ln-ni mtv 

' r 

of tlif‘ iii;u'<T»siliIlit V ui iiiovt part- nf liio l*rnviiirr, 'I'hr 

ti(ii’tlii‘iii distrifts of N \ ;i.-a aiiil M n/atiiliKjiir, fur txaiiipir. air pi act iraily iiMjit-nc- 
Iralilc rx('(‘pl (or a l<'\v niilc- aloiiLi' tlic <'tia.>t : rm loads r\i't, and llu- iialnr^, 
\>hdt‘iiot aclividv lio.'i ilc. do not favour tlir iiitni-inii <d tli<‘ uliih' mail. Tin* 
nortlirrii ]»arl ol tin* Zamlic-ia di'fri<'t. and llic dCto ili>lrirl arc IiIm \\is<> .v(>idoiii 
\isil<‘d iiv >vliitc ni(‘i). It \\a> not po-sil,],- to (iiiiaiiix' a >\-li iii ol colli-i t iii” 
I’rptirt" ol fU-Indts Ironi officials lK‘ca(i>c of llic >nial! nnnilicr (d otficial.- in llic.sr 
oii(-(d-tlu‘-\vuv fcojons. d'lic waiter lia.s. however, Ixam eiialdetj to\iHl prac- 
iK'allv all aiecssifile parts of (he I’rovinee, and liv (pie>t ioimiLr o1)ieial> and 
nativae and tlmsc; who hase hreti tliroim^i lhi‘ more inai’ee'>-iKle region-, lias 
o'athei'ed eojisiderafile data. Specimen- of fl\ have iieeii -eeiired from man\ (d 
the jihlers recorded. AltiloilLI'li the few note- eivell are l)V MO means complete, 
it -eeiils lie.-t, however, to plae<^ thmn on r(‘eord now. 

r»<-o)iiniite- at the nortli. 1 ha\(' two vvell-autlieiitieati'd rejjori- ol tsetse Irom 
the N va>a di.-f riet. 'Fowaid tfie eml of tlm drv .-ea-on of 1 !Mls, dnrino A noii-f 
an<I Septem))'-}', Major Ilamihon, the oame warden ol tin* hjastern 1 ransvaal, 
an<{ tile lintfsh ( onsul at Koiireneo Manpie,-. made a ioiirin'V aero-- ihi- 
disiriet, on loot, I ln‘ road foliowiM] was Irom tlm seaport 1 ho, soul li ward to 
Ih)}'! Amelia, tln-nee westward aloim (he I*idn river, ( oiitiimm^ vve.stward 
ahoiit midway hetween tlm sea coast ami Lake Nv a-a. they passi d l.liroiioji 
a -inp of emiiitrv In'tween the Msalu and Lujeiida l ivers, dim route then lieiil 
?li”ht]y soutii’Vvest n]oiie lie latter river, linallv -inkin;/ vvie-fvvard to f/ake 
Nviisti III air Fori Ma^uir<', 

A small ipiantlty of liv wa.- found aloii^^ the Fidu river wa-t of Fori Aimdia. 
It was aloiio l)oth si<les of tin* rtvm', ami in verv dense hush. l)u( what vva- 
most -nrprisino was tin' aleenei' rd Lraiiio. .Major lljtmiltoii, w!io is :i well-known 
liiiiiter. iulormed me that he saw onfv one nr two tracks of small came, no hiii' 
.i-mnie, and si'armdy any feathereii <*anie. IJidween the Msalu and Lujeiida river- 
was a stia tedi of about On mile,- with (InVk bush and verv little wafer. A hiroe 
'piantity of tfy was fouml throucliout the whole extent of this country. IJcue 
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Mo-uin very litfht ^atiK* wa-i fournl, < wiiti^r-luK'k was sluit innir t)io Msulu 
fait jiluT tills iKjt niorr; (lian tour ur Hva tra<‘ks of i^atiic wen^ seen, and 
only orxai was ludfalo sfmoj- f<ani'l. A fow clojiliarits. liowcveiy w’er(‘ jin^sent 
ill tills ri'^don. Aftia- rrusNin;*' tlitj Liijorida rlvio-, ‘.ouiio, in<^liidinf' Imtt'alo, 
liofauiK' ^'<;ry pifail Ifiil, fait no tsotso was to bo found. 

Tills >(a(oiii(‘ii( iniirt, of (‘oiirso, In- taktai with nianv allowances, for Major 
1 lainilton, while a jiio>t <‘ai’<“lul aiifl aenirate observer, only follow’cd a well- 
bealen native road across the eouiitrv. At the sa/ie time, being siieli a careful 
obo-rvm- and sueli a kemi biinter, it seians probable that if game had been 
joesfait he would liavi; found it. It being tlie drv si^ason, on<‘ would expect to 
(itid the game ii<“ar tfie rlvms. l iiis, however, did not seem to be true. At the 
.'^ame time one wt/uld hardlv expeet to find tsetse in a region so dry as that 
between thfi .Msalu and leijmida rivm-s. All the gaiiu; seems to have disappeared 
IVom the region ca<t of tin* Liijemla river, and is apjiarently unai)l<‘ to migrate 
fi’tiin i!i(! region to tin; w(‘st of it, as the river is vi ry wide and deep, of a nature 
whii'h game wimhl not ri^adilv eross, I nfonnation \vlueh has been given me by 
Or. Amara>' l^eal, of fjoureneo Maj’({u<‘s, would seem to throw some light on the 
<’()iiditioiis obtaining in one of tin se area':. Dr, Leal was stationi'd at Ibo some 
seven or <*iglit years ago, and assures me tliat at that time tluMtouiitry immediately 
w(*st of Iho and Lori Amelia was full of game, d'his faid woulrl seem to indicate 
that ill this area the Hv has apparently survived the disMppcairanee of game, and 
is abh‘ to (*\ist without it. .Mthougli th(‘s(^ observations cannot be taken as in 
any way jiroving that tset^ediy is not depend(‘nt on tlu‘ presenia* of game for its 
e\i>lenee, it would siaun to indieatc' that sueli might Ix' the (;ase. I lielievc that 
similar eoiKiitions liav(‘ also been provi'd to (‘xlst in Xurtli Western Khodesia, 
where, when ganu' disapjx'ared, the tsidse eontinned, often eentcring about the 
neiglihoiiring kraals. A speeinnai of fly from eaeli of the regions mentioned was 
brought haek to me by Major Hamilton. Both are plainly (riosifina niuniiiiins. 

1‘ lies hav(’ beiii received from [biri Amelia with the statement that they were 
eolleeted from near that ])laee : the (‘xact locality wa» not. bowevor, given. 
Austi'iein ins " Monograph of the Tsc'tse Flii’s,*’ has a Hv-h(dt marked on his 
map as i'xisting along the Itovuma river, w liiidi separates this Province from 
(ierman 1‘last Africa. As to whether this still exists I am unable to say, although 
1 have ba<l a report to that cdl’cet wliiidi is probably authentic.* 

h'l'oiu the Mozanibi<[ue dislrii t we havi' two rca'ords, one of a belt at Mapula 
near (he >outh central part of llu* distrii't, the second near the coast at a point 
iiorih-wvsi from the town of Mo/auuhi([ue, 

I lie Zainhesia liistriel has some <‘onsideral>le Hy-liolts in the north-eastern area, 
and one report has iu'cn received i-ccordiiig the existence of fly in the north- 
>vc>tt'iii portion, d'here is Hy in the parts (d the X yasaland Protectorate 
adjtiining tins ilistrict. and it is reasonabh’ to suppose that it will also b(' found 
I'll the Portuguese side I'f the biirder, A specimen of G. jiulluh'jx's has been 
sent to nit' frmn Lckimgo. J)r. SantbVnna. of the Hospital service, has recently 

■ ['I’lic ^'\l^t^.•lnv Ilf < , . l!ie Kdvunia Ims vocently lieoii fully confirmed by 

Mi'. H. T. Itunvit p. 4 ’»),and the tiy-lidts observed by him have therefore been added to 
Mr. Howard's maj'. — Ko ] 
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In'cti tljrO\iL;}i tliut jinrtiuii nt tlu* known n-* Mnoanjii da ('<)>la, and 

infiiniis me tliat in nearly all part> (ff ilil< loi^i'in (i, tuarsitAUf 1> tt> l»e fciniid. 1 
haM‘ examined lii'^ >}M*cnneiiN and find tlnu lir lia< Imih (*. uu^rsitunn and 
(t\ jttiflirlijH'ii from Ma^mnja. He ai>o n pori'; (i. />n rinm mif Inealitv 

in Mii^'aiija. Austiai lias iirh> loraled iii'ar ('liindia at tlie imnidi nl' the 
Zambesi riv(.*r, and aUt» at the nmuth (d ihe Shire ri\er rhe>e n<> lunger exist, 
Tlic enastal rejiiun is also (|iiiu‘ iret* Iroiu ll\. (\mle (i vpanosithnasis was 
jireseiit in henls at MojuM the Zambe-i in 1^K)^ and also nn ihe ‘southern 

banks of tli<‘ Zandiesi to the W(‘st\\ard, toward the r< t<‘ distrief. bni a landid 
scareh in tlie adjoiniim regions iaih‘il to diselo-e an\ |}\. idle iiatocs wereijinle 
ijriiurant of it. A il the faets went to indieate that lie* di^t-ase had hetai intro- 
dueed in eattle brought from N vasaland and had then Ix'en spread tiirini^di the 
herds liv local bitinur flies siu h as St(tnu\.ff/\ or d'AnAMOAi:. 

d'he Tete distriel. wliih* not havim: a^ tiiaiiv lly-behs ■,{< one wamld be led to 
expeet, has several well-known tly-areas in the eeiitral and northern parts, 'I'Ih* 
western portion semiis t<i be fairlv free from flv. 1 )i i\ ms u ho Iia\e broui^hl 
eattle across this p<ir(ion,in tlieviemitv (d /umlan Ironi North l.asleni J^hod(‘sia 
into Houtlon'ii lihode^ia, n^porl that there is no fl\ nntil lln-y arrive at the 
escarpment in SoiitluMii Khodesm, some distanee soolli ol the d'ete bonndaiw. 
where the land snddeidv rises to a higher Kwel. Here in the kloofs fly is to 
be found. 

Dr. Sant'Anna has aUo recently \ tsi(eil the d'ete dist riet. and kindly oav<' ns 
his notes on the flv-belts wliieh he found. A b(‘l( of fi. exist' on the 

road leading to the iinrtli from dd te* to \Alla ( Oiitinlio, n<'ar and north of the 
course of the Inyamand/a river, an afUneiit id’ the lve\ ii;(we river, A seeond Ixdl 
was found near the Linoove rivio', anothir aflliieiil of the Ib'vnowi* river. 
A thini occurs about six hours south of* I iivaniand/i, whih' a tmirtli oecnrs two 
hours west of a ])laee known as Miiehnia, in the same ^^eiieial region. 

ddie district belon^iii;; to the Clompaiihia de ,Moeaiiibi([ne has "iweral 
Hy-belts. In the northern part there is ajiparently a eonslderabje aoiomit oi tly. 
While the south lauik of the Zambesi river is itself {piili* clean, tsejsi* probalily 
occurs at several jilaces some distance inlaml. I'rypaiio^omiasis ba' oeeurreil 
among cattle along tlie river in tli(‘ vieitillv ot Sena, Imt no lly is prc'ent at 
least within a eoiisidiu’able distama; of the i'i\er, where the eatlle i^na/e. At 
Lacerdonia thi.-n* is Hv one hour's distanee sonth from the riv<*r. About 
half-way between the Zambesi and lieira, toward the coast, is a place known as 
(diinigonia, in the vicinity of which are tly-bclts of both (t. tnorsitans and 

Twenty to twetity- fiv(! miles from Heira, near the railway lim*, is a belt of 
; anuther bidt occurs about tbii ty miles south ol Solala ; a third 
is known to occur near tlio Uliodesian boundary in the vicinity of Melsetter ; 

■ [III his iiiamiscript ttie loitlior refeis, to this ,']«.‘cit‘s lueicr the nium; of ; hut it is 

now recognised that the liirgc East African to whii'h this name v^as fortncrly applie.d, 

i> s|>eciticaUy <listinel fi'nin thft purely western and it has hecn describe'! as t;. hrny- 

\ewstead. Jji the British Museum there are >iiecii[jens of this sjfci ies taken at Banitsjo 
Creek, on the Boira Railway, hy .Mr, L. K, \\\ Bevan, of Salisbury, Rhodesia ; this record has 
l»eeii added to the author’s map. — Eo.j 
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while a fourth oceurs near the (Tovernment farm at Chimoio. The southern 
and south-western parts of this disti'iet, as well as the northern part ot 
(iazaland, are very little known and practically urnintered by white men. 

The southern part of the Province, incliidinj^ the Inyamhaiie and Lourenco 
Marques districts, was at one tine* noted for the pres<;n(;e of tsetse. After the 
rinderpest ])assed over Souli) Africa, howev(!r, the fly he^an to disappear, and 
we have been unaf>le to locate a i'injfle tsetse-belt in this portion. In the 
soulliern corner of the Lourenco Marejues district toward the bouiidarief; of 
Zululand and Swaziland, there is said to l;c tsetse. The reports are, however, 
all vague and indetinite, so that there is some doubt as to their reliability. 

Louren(;o Marques, 17th December, 1910. 






DIAKY NOTKS U.N TIIK TSIYrsK-FMES OUSI'.HVKD DUKINC! 
A .lOUKNMV DOWN THE ROVD.MA lilVKlt. I’ORTlNi IJ ESE 
ICAHT AFRUW, 

i;y II. T. IIARRETT, 

XjHiSdhlKif (iorrrnnunt Serrin, 

(Mai*). 

August 17th, 191n, liotwtH ‘11 Lupitau^uo l^oul anil Ninniwawa (IP” 

ilav : steady oastrriy liroe/o ; Hv sciirre, thoii_*»:li prcsi'iil tliron^iliont jmirri(‘v : 
innrt' j)lentifiil l>y pools in shade. (’oiintry lliiekly woodoij. Waicr 
])lentiful. liutlalo eoniitry. 

Ani;n.st 18th. Uetwe(Mi Naniiwawa and Mawola .vticains (2). 1^'Iy sran-o, 

apparently luinr neai’ eainp hy Mawola si ream. (IM spj)or ol' riopliant and 
laidalo, liri^ht day ; steady easterly hi‘ro/(‘. '\ hieklv wooded <M)nnti*y. 

August lOtli. C’aught six sjieeiinens in hush and trees fringing pools hetweiui 
Mawola stream and camping ground (3|. Kine day. with occasional cdoiids. 
Fly numerous and bit ima-ssiintly. Uull'alo and sable antelope country. 
\ cry thickly allurestod with thin-trunked trees. Flv see.iti hi come round 
the cani|) in cycles — that is to say, they swarm around for a tinuMbt niintiles 
or so) and tlien for a time there are none to be seen. 

August 20tli. Fly scarce though exi.stent throughout. 

August 21st. Several .‘Specimens caught around tin* camp in vicinity of Lihurulm 
stream, among trees ami in d?-y riv(‘r t)(‘d {4 i'y .'j). Thick tree country, 
(lame very scarce (only orihi seen) : Hy pestilential in mimhers. 

Augn.’^t 22nd. The three Hies eolle<‘ted were (‘aught atnong the trees around tln^ 
camp by pool (0). llriglit day. Waterbuck and kudu [iresent. No traces 
of buHalo, thoiigii lots of old elephant spoor. Fly numerous. 

August 2drd. I- lies caught at camp on bank of Mtambiri stia^ani (7). Dull 
morning and Hies scarce though jjrescnt, AiunidaTit when sun siiune at 
c;nnp ; scarce near lint watto*. 

August 24th. ()n banks ol Walezi elosi; to puictiou (d Ijusbdiitgo with Ibivuina 

(8). hlephant and buftalo (Country. Flies tmmeroiis. 

August 2otli. Hetween Likaronga Hill and Fovnrna (H), Tree cijimtry giving 
phu'C to open jjiaius. Flicis fairly numerous. Sable, waterbuck, hniHalo 
and elephant country. Day tine. 

August 26th. In vicinity of Rovuma-Jjnshiliuga conHuence ( 10). Due spec, irnen 
caught on bank of Lusiiilingu. Dull day. Flies present in grass country 
with thin setattering of .'imall thornless ami almost leaHess trees, biit hov 
seen. 


. 'uimlx'rs iu til 3 text refer to siniilur iiuudxrs on tbe map. iudicatiiig approxinriU-ly 

Ole locaiiiies in which tsetse-flies were actually caught. 
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Au<Au,st 27tli. On Koviima bunks (11 ). Flies fairly pleijtiful in open country, 
with .slnn-t ^rass interspersed with palms ami stumpy tret'S. ^ienerally leafless. 
Tliey wer(! feumi in mid-stream where water was [ mile wide, but may have 
jKmotnpauied us from banks, 4' hey also ap[ieiir to lik(‘ reeds. Few are seen 
when weather is dtdl. 

Au^oifct 2‘Jtli. Idsanyundij stream ( 1:>). Flies plentiful in I'iver bed and on tlie 
stones in the pools. 

Aii;i'ust ilOtln One fly <‘au^ht iji tent and blood sl/de taken frotii it (13). Day 
fine ; country moderately thick. Game plentiful — mostly waterbuck. 

Au^oist 3()th. lietvveeri Lisariyando and Uovurna falls (14). Day fine, .h ly 
numerous. Mediuni country ; the ^rass bnrrjt in parts. Fly be^oin to feed 
as soon as sun was up, 

Au^’ust 31.st. CauL(ht some Hies in vilhiee^ Rear the river ( lo). Ordinary busli 
country. 

September 2nd. On bank of lioviiina (It)). Flies eaujilU at camp, in deep 
shade. 

Se[)tember,3rd, Caught Si)mc flies in vilhijj^e ^oirdens at the camj), 3()tt yards 
from river and 5{) yards from bank of small stream (17). Hri^dit day. Fairly 
thick country around. Fly ])lentif‘nl : seiun to bite most about 4 p.m., 
[)rovidin“' woatlier is fine. 

September oth. Caught no fly, though they arc pi’t'sent in vicinity of camp (on 
Chipindimbi stream) in limited numljors. Eland country ; no bufialo. 

September dth and 7th. Flies were caugiit between ('hipindimbi stream and 
Matondowera Hills (18), Sable and eland present in limited mnn]>ers, no 
bufialo. A s])e(Mmen was euught in camp at 6.3(1 p.m., on the bank of 
Ciniale/i stream (near Matondowera Hills), forty-five minutes after sundown 
— (ptlte dark. No game at, or anywhere near, camp (in village). 

Septomljcr 8tli. Hetween Matondowera Hills and camp in marsh (19). f'ly 
plentiful ; they bite in this locality after sundown. 

Septcml)er 9th. Fly caught in bed of Mtapirl (20). They were plentiful 
tiirougliout the trek. 

September lOth to 12th, Flies were taken along Lujeiida river near the Mtapiri 
conriuence (21) ; and again at earn]) of I'ith September, on bank of Lujenda, 
8 miles N.E. of Mta])iri. Bufialo and elephant present. Fly fairly 
plentiful. Dense cn\intry. 

September 13ih. Near Liijenda river (22). Fly still ))resent. 

September 1 ith. [fikwamba stream. Saw no Hy, though probably existent; 
but weatlier very dull. F]lepliaiit and sable eountrv. 

September lath to 1 8th. Fly in (piantities among trees and in marshes. 
Vicious biters, thoiigli unobtrusive, and fill tliein selves with blood before 
being n()ticod. FNied by day and niglit. One specimen caught at 8,30 p.m. 
on ISth September ; one otlier killed at midnight on 17th. Camp on marshy 
ground, fairly clear of trees (23). N octurnal liabitsof flies may be accounted 
for by fullness of moon. 

Se[)tembor 20tb. Fly existent all the way (24). The fly here are difierent from 
those met with on the first part of the trek, as here they crawl inside the 
clothe.s. 



A .tocrvkt dowx TKi: K'lvi’^r v KivKU, roiM’rcr t>i' afkita. la 


Sf}»teml>or - Eii^torunml s cainp ii\ Ixoviimu rlvt-r. I'lirs ctaw I u \\ trouser 
to thv krM‘i‘. t'nutiti'v i- Hurlv ihii'klv wilh trt'fs. htit lh<»v :ii\‘ 

loaHr-is at ihi' linu* of the voai’, Na liutl'ali>, Imt n-'walt* ^iiiipala k " atar- 
laick and kudu ]>lriiti{ul. KIv vary {uiuu‘nm> : our a:iui,dil In i^raiis Imt. 
OrtMlxu' 1-ith. Ki^dil east af ('huakvl raiitliuiiaa (‘Jti). l)u!l da\. Fly 

cauj'ht ill t)pfn native hut, thiak hti-h all rnund ; luivuina UHI yards auay. 
Flv ]plaiitlfiil whan sun shitiini:, ^uiraa uhan dull, (iaiua iwatarhuak) 
pliTitifnl. 

( )aiahar 17th. Fly not >,>(*11 ; tln!\ stoppad a^ suun as traaas ol watarhmd; 

disappaared. C'anntrv (lillarant — hntkau and 'tauv. with thiak slirnhlyv 
Miidori^roM t h, at pn -ant ahsoliitalv laatlass an I I'harrtai l>v lln\ Day luiiiht, 
nith st(*:iily hroa/a. 

( latohar FSth. Ilillv v ahi'a in tha UoMiina, which cliiii.r-'* to tha hiils and 

flaws in a daap nukv hollow. Flapliant, aland, /ahra, kuilu and sahla 
aonntry : no watarhuak and no tiv. 

Oatohar lifth. No tIv till wa anivi'd near tha rivar, whan one sp(>aiinan saaii at 
tha same linn* as wiaa soma walarhnak. Olliar onim* t('ains. , 
th-t<d;ar 20tli, ( )n(‘ tly scan. I'dand atui oihar crania piu'-aiit. d’ha fly \sai 
found liv the nvar — none ware .'('(“ti awav lri»ni it, tliou^h aonditioiis 
favouia'il them. Feilaet dav. (’onnlry sanK' as on llu' l>^th (lalohar — 
thickly covered with slnut laatlass (raas, sandy, and dry laavi's under itjol. 
t >i‘tohar 2 Ist, One tiv s(>an in -tha liwalo id a hiir villao;a mi the Du'-anjasi. 

Id inih's from tnimp of lli<‘ 2()tli Oatohar. 

Oatoh<*r 22nd. No flv sei^-K. 

Oatohar 2dnL * ( tna flv saan in hioh iyiiiLr land m ar tin* Lujanda-Uoi imia 
aonllm'iica. 

Oafoher 26th. Sn lM*tS(> scan since liiijanda ai'ossad. (huintry similar to that 
|>revi(Misly met with iti wdtieh flv .'warmad, axccpl pmhap.s that ihe hu-li is 
more dense, limidess undergrowth is the pr<‘vailin^^ feature. 

October 2Htli. Saw oru* Isatse fly. Day snimy. Denst* rivar imderLtrowlh - 
jiaims and ^reeii shriih,^. 

Oat<)her 29th. One flv eaiij;ht in upland tree aoimiry : trtms mosily laitflass, 
Orihi and (dephant the only inhabitants; no walai- within alamt 1(1 mihs. 
A f( w otln r flies seen, thoii<jh very searee. Day vary hot ; in alterrimjii 
some ehtuds. 

October ilOth to NOvambi'r Ist. No flv scan. 

Since the 2nd Novcmb(.>r no Hv aauoht atid tio record kcfit. Otioneorfwo 
occasions however sitigle .sneeimens were seen m'ar tin* river, in lliiak ojccji 
country. Sun very Imt in day tirm*. Ihitlklo ^^cncrally pi<‘sent inlatid frotn the 
river, to which they came down during the nifrht to drink. The last of such 
specimens w^a.*^ seen at Ihalimi on the coast. 

Fly w’crc first seen at Chisindo, — 30 mile? east of Lake Nyasu, and last, on the 
F7ast Coast near the Rovuma month. Tlicre appeared to be few, if any, spots 
throu«(hont the entire jinirncy which fly did not inhabit. 

• The cleared space in a native villaj,^e where the chief hears eases and where the villa^a-rs 
congregate., 
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The Htaterru-nt so often made that siin is the chief enemy of tin* tsetse ap})e{U's 
lo Im‘ unfounded, at l(?ast as rej'ards the species UK't with. On dull days the fly 
were rernurkahly scarce : on tlm otin-r liand irt dry <'otmtry with practically no 
shade, fly were most troiddesome during the hottest hours of the day in blazing 
sunshine. When fly wen; not attacking? they generally appeared to rest either 
on the ground (jr very ni;ar to it. 

The fly met w'itli in the Cluuilezi valley appear to be of a different species to 
those met with el.sewliere. They are smaller, and their habit of nocturnal feeding 
is peculiar, as is also that of ci-awling considerable distan<‘es inside the clothing. 

[Tfie collection of flo tsctse-flics brought home by Mr. Barrett comprises only 
a single species, naiindy, (JlossiiKt worgifaas. Tfie inten^stiiig difl’erencc.s in 
hal)its wlii(di were noted are not c()rrelate<i w ith any colour fjr stna-tural distinc- 
tions. It has long been known that (!. morsiton^ w'ill bite on moonlight nights, 
and ()ccasi(mally even wiien t lie re is no moon. Tlic habit of crawling inside 
(dotfiing does not appear to liave been recorded [ireviously in the ease of this 
species, though well-known in (i. ixtli/alis. 

The sugj^estion that (i, sficcially associates with waterbuck requires 

confirmation, for the evidence I'annot be regarded as sufficiently conclusive. 

The country traversed by tlie author is hardly known at all to Europeans, and 
his notes and specimens have therefore a special interest. It is not often that 
travellers with no knowledge of entomology will take the trouble to make exact 
observations of this kind. — El).] 
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THE TAPATACl FUES tPHLKnOTOMUS) OF THE MALTESE 

ISLANDS, 

Uv K. NEWSTEAl), M.So., A.L.S.. \i. 

(PhATKS 

(.1 rtporf (if thf tu'f'nt n-ihiul Kxprtlitio)) of tfu' fjrrrpoo} Svhool of 
T roj) ira! lid fir.) 

Aotiiijf iindtM- tlu‘ instniotlorjs of the Liv<'rpool SOionl of Tropii'nl Mi'dicliu* 

I prooet‘ile<l to Multa on the 2oth of .Iiitu' Did, :unl stuvi'd in tlio Islatxl tor a 
])eno<l of two niontlis. Tlic olijcct of tills (‘x-pLHlition was to iiivoslirrati* tho 
proj^lenis ooniiectod with the ii)<*iiui'(> to lu-allh ciuisod by thf Mooti-vnrkiiiij 
Piipataoi Flios ’■ of the ^iMiii.s rhlrhototmis* Tlie j^reater part of my timo wa> 
devoted to .sonreliin^^ for tlie hreetiiiio-jilai'es of lhei?e iiiscets with a viiMV\lo 
devising practieal propliylaetie ineasores for the cojilnil of tlie pest. {)]her phases 
relatln^^ eliiefly to the hioimmies of I^hldivtomus were also invest iiratrd ; and* 
attempts were made to rear tin' inseet from the e^^^ 

On makino; a eritieid examination of tin' material (ailleeled during the (ii>t 
\v('ek of iny visit, two distinct spcieies (/*. i>aiKif(isii Seop., and /’, prrnirivsfta, 
sp. n.) were fotnid to be almost etpially alnmdant : and examples <jf a thinl, 
though ajijinrently rare, species (/\ llond.) wei’(‘ 'uhsiMpicntly taken. 

SiiH'c niy return to En^lan<l, (apt a in I\ »I. Marelt, iias verv 

^■(‘m ronslv pla<‘t«d tlie wdiole of his colleelimi of Malti'se Pajiataei Ilio in mv 
hand' for examination and report : and amon^i' tim nnmm-diis exampit's tliere 
wore two sp(*cimens which liavt' ])roved tT) he a new and hitherto nndi*s(‘i'il)ed 
species ( /^ /(Ij/f^rrluufs^ sp. n.), so that Jilto^ether four distinel spt'cies of 
riilrfiotonuLs are now known to occur in the Malti'se Islands, 

These 4liscoveries, tlioudh of much interest for the zoolo^dst, aild lamsiderahly 
to tlie lahiturs of those who are or may be enf^a;;''(( in studying these Itisects more 
( spcf'ially from a nn'dieal point of view : as owin^ to the minute; morjiholo^ii'id 
ilifleiences wbieh exist bf*twcen the females of tln se small mid^rcs the task of 
si'paratintr the r^'speetivc species, more especially the coinrnoMer ones, is one which 
eau he aer‘oin]*lished mdv after lon^ and earefnl tnicroseopicaJ (‘xaniinatiori and 
(ornparison. 

Hitlo rto tlie only species recorded from Malta was the eommou tutd w'idely 
di'trilmted J\ pnpf ( f a,s i i \ Imt jnd^in^' from recent cxpcrii ticc, I have come to thr; 
con<‘!usiou tliat tlie almost equally abundant I\ p^rinrivsH^i jimst hava* been seen, 
Though not rccognis<‘d. bv those who have lH*en engaged in studying the iiionomics 
"f the><< insects. 

It is higldj probable tO(j, that examples of this s[ieete.s were also used by those 
who eonducterl the transmission exjieriments, and although one has no direct 
proof, it is ])oss}l)le tliat P, /yrn/Vvo.ocs like its near relative ( P. papafadi), may 
also iict as a carrier (jf Pajiataci fever. 


These* insects are i^eneralJy known to Englishnaen as “ San<l Flics. 
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'I’lrr: *Ska[U;ii fou BijKi:hiN’<;-PEACi:s of Phekbotomu?. 

J'hc results of fiiy uiin'tninin;' <('iH‘ch for the, hn^Mlin^-plaoe.^ of these itisects 
were that f sectire<l two larvae from the crevices of the loose rock in the “caves’' 
or catacornks at \r)tahile near the centre of Malta ; thereliy confirmlni): the 
<liscoverii‘s made hy (.'a])tain Alarett (Hp iMiiontli or so previously. Had my 
searclies })een contiimed in tfie same kind <>f hahitat I have reason to believe 
that a few nioni larvae would have Ipoen secured, l)ift havini^ trained the eye so 
as to facilitate the findirj^^ nf so minute an ohjecl the more naidily on any future 
o(‘(;asirin, I proeo(“detl in otlier directions, ami searched innuineralde places that 
w'(;re thon^dit Iik(dy to form snlta})h‘ lireodini^-^^o’oiinds for th{\se inse(‘ts, 
uiifortmiately without discovorinji;’ father larvae f)r pupae ; di.sap])ointnient 
met me at everv turn ami I am tln'rcfnre unable to add anything tiiat is new 
or noteworthy re^oirdini^ tiie hrf‘ediMU'-|>I:n“es of l^hlcJwtoinus; jiaptitasn or any of 
the allicfi staadf's. 

Jn addition to the cave from \Yhich larvae w’ere secuiaM I also inspected the 
placf's in vyhich ifoth larvae and pupae had hcen found by (.'ajdain Marctt ; 
these wf’re the cave at (iozo, the embankment forming part of tbc Cottonera 
Pities, atid the stom* wall in Captain Marett’s garden, which lie had thoroughly 
e\[)]on‘d and liad also kcjit under close and constant ohservation for a consider- 
able tinif'. In all of tln'se placf's the (‘on<litions were vf'ry similar, if not almost 
idfuiticnl. 

In the caves tin' larvaf' occun»"d in the erm ices and Hssures beneath the loose 
ruck atnongst the damp earth, <,^'c., at some distance from the surface, and T was 
informed that tliosi' which \v('re found in the stone wall, occurred low* down near 
tlie fomidutions, wf'll within the cf'titi'f', and attached chleHy tf) tlie under surface 
of the stones : wliile tliose from the Cbttonera ombanknn'iit wer<' found at some 
eonsiderahle flistaiict' from the surface, wlicre the stoiu's wf'ro danipth). 

The ercvlecs lie tween the loose rock in the (‘aves were often founfi partly filled 
with soil rieli in organif' remains. In the caA es at Xotaliilc, in wdiich the larvae 
were found, the s(»il had lor the most jiart been re<“Onstitutcd i>y the burrowing 
lan^ae of various insects and other allied animals. To such an extent bad this 
bf'en done in some instances tliai quite dO jiei' cent, of tlie deposit Cfuisisted of tlu' 
rejectamenta of inseets, woodliee ( Onisrns sp.), &e. Here and there were found 
also large mmihors of the enqity [mpae of Stomoji/s (uilcitr/ais and the pupae of 
other Mus<'ld Hies whose larvae had matured in the stable refuse which had licen 
stored in the cave for agrieultnral jnirposcs. 

In all of these places the eonditions wm’e practic'ally the same, the three main 
i'aetors being : (e) the presenee of organie matter ; (/») moisture, fait not in 
exeess ; and tc) the absence of light. 

The principal [>la(*es which were searched as being likely to afford suitable 
breeding-grounds for Papatael Hies were as follows: — The main sewers and the 
ventilating shafts in various quirts of the city of Valotta : drains of various kinds, 
cesspools and latrines in many places : cellars and prison cells in the Police 
Court : sewage works, and the dark damp buildings used by the Customs as 


Such numhers refer to the bibliography on p. 77. 
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>tOivs ; rofii-'C itf all kijhi", “Urli a-. iKa'iircfil in dai’k 

jilata;- : tho ivtii-i' “lip", and tin* plant" ahnnjf tin* i^ptadalK in 

l<t»‘;ililit‘" ^vlunh wnh' kiio'Mi In Itn inlc "iial with tin- tlio : ilin dt'oavnd 

"tctn* (tf lilt* Prifkly Vvav { ( ^j^tutthi "p.l; ndhaluin" wf "t<‘in‘ :iiid ria’k iii"(iad\ 
plat-f" in Lfurili-n" and t'Uru licvt* ; fu'^hly r\ca\aird rarlh and rm k : llu* cinplx 
"I ltd I" id III* dill"!'" ( I'll it* lly III h.i "p, 1 (iMHid in lan t*" ami nthrr "In’llifcd "itnalinii" ; 
rftiiM* (11 ravf" ^vhi(■ll imnd a* "tahh " fur nxi ii aiid ollu-r dnnu'vlifalrd 

anirinils. ami the ItUi al inattfi* whicii ua" hmiid in tlio-i* whit li had hi i’ii imi ti 
a" jatniif-'" : ilm rDn!**: id trci s. \\ \ and lliiwnrinn plaiil" wiiiidi wirt* Kfpt 
in<>i"tt‘ii(Ml hv ftuHtant "upiilii's id \vati*r : tin* ai'ianniilatitni" nl' Icaxi " in damp 
]dai‘f>. \'f. : littri* IVoin I'ahhit-liutnlu's, fnndwi inu chit-tU of fat-cal niallt-i', 
f«pt*i*)allv at I'asii I, coni, uiicrt* the adult illcs \\i‘rc invariahK lOiind a-'i'Ciatcd 
with annuals. 

AltlmiiLth one f:nlt‘d to dmcovrr either larvae oi* pujiae in an^ o| I iie-e "it iia- 
liuim, it doe." not pi'ove eoneliM \ el\ , in ni\ iipiiiioii, that tin*-!' iimeel" do laa 
hrred in sntiut id' ihein, esjieeially a** (ira>'-i ('A iin**: found dial in Ilalv the ianae 
id' l\ li\(‘ III dai'k damp "pots anmUt all kinds o| leliio* in iin^lero round 

places ,>n<‘li U" cellar", and ]lartn■lllar]^' on the >i(|e" of drain" uhieh aft- kc|i! 
moist hv oeeasional "plashes o| diit\ water. 

( Mlier invest io'a tors m Malta ha \ e niel with re"i;lt" "iiiiilar to m\ own. Lnul,- 
('oloiieli'. iiirl, llhA.M.C'. t’Jl. .\hii eolleelid t!ie iiliol varied ilia 1 1 ria i . "t alt " 
that Ik' did not "iieceed in deteetinn die o\a or larvae in anv o| iln- "anij-le-. 

nor ha.s I iie ailiilt /'. /'u/'u/us// e\ ei* hatelied out troni larvae which niedil have 
hei-n liidtleii in die tiiatt'i'ials. ' Captain Marett (<i) ha" aUo made evieimiva* 
st'areli for tiie larvat* and pii[iae in .'iiinlar plaei*" and ni "iniitar niatenal". and 
iia" failed It) find a "ineh' example of the inscd m ain u| its "laei ". In "O jar 
therefore as otir pre"ent knowletloc i" eoneerm'd. die onlv eoni'lnsioii vvlin-li eaii 
lie drawn frotn tin* iiiv (’slioatioii" in Malla i" that the eliief breed inLi-plaec" o| 
tile I’apataei tlic" ( /^ yii/y/i/i'u.'d and l\ jirniiri<>.<its] are the ei'evii'e" lie] wei'it t he 
loose rocks in eaves, "time walls, iKisdoii" and similar "itnat ions. 

The task tif findino siieh miiiiire olijeets as either the larvaeor pupae ol the>e Hie- 
is, ]iowevt‘t\ vei*y Li'i’eat : of the two, tin* hii’vad are perhaps 1 Im inoia* eoimjiieimti", htti 
tlie.'C l.-avt' die remarkalile ludiit rd’ llickiiio iheinsi'lves Irotn off’ the "nrlare o{ the 
"lone or uthor ohjer'i s wlieti (‘Xjiioed to lie*hT,ai)d in this way inindiers may e.-eajie 
deteetion even nnd<*r tin; most practised eye. The piijiac are the* more dillieidi 
to detei't. as, apart fnnii tlinlr minute si/,,., the eolonr so (*\;ietly liarnionises widi 
die eoloiii' of the rock to wliieh diev are altaelied that diev an* rendered alino't 
iiivisllde, and when detected appeal’ onlv as a naturally formed granular projer- 
limi on the si(rf<v‘v of tin* siomo fn (*vei'y sense, r!iere|on*j they are hiirlily 
jiroteetive forms, and mnnhei's mnsf neeessarily e-eape di'teetiori, more especially 
whet) artificial li^lit lias to be employed in seandiino for tln-m, Kearino iIicm* 
facts in mind, larire (piantitu's of detritus were eolh*<‘ted fr<uii many and varied 
"onreesso tliat it could Ik* examiin*(l iindt'r more favourable <‘onditiot)s, bnf in no 
'iiiLde instanec were these ins(‘ets bnind in oitlnT of their prelimitiarv "tam*", 
tlioiie'li a lens of hiw niajinifiention was almost invaiialdy t'tnpioyed in sear<diino- 
for them. (^naiitili(*s of the detritus were also kept in lariie ve"sels in tlie liope 
diat adnll tlie.s inlutht he snccersfnlly reared frotn it ; in this a^oiin etnnjdete 

It 
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liiiliin' \v}is ih(! ivisdlt. As td tin* df'trftion id' tin* ova in a >tate nf nature I 
lii-lirvd thi' to lx*, a pnictical iin}M)>'>il>ilitv, as wlnai laid ii|>i)n dark substanoos 
tlidy bf r*<jirii' absolutely invisibli* and can lie di'KX'tcd ordy l)y the aid of a 
tnicrosi*o[K*. when laid in captivity in conHned areas they are most difficult 

to delect, and inider tfic most favourable conditions can lx; seen only wlien laid 
upon <*oloNiles.'« or transparent surfaces <uch as white paper or the surface of u 
^da<s luhe. 

IIaIUTS and neCUUKKNO K OK IHK AoL'M FlJKS. 

I hoiJLih so evasive in tlu'ir early stages, the adult Hies may be found almost 
evu'rywlien* tlirfiu<rliout ific [sland in favoniabh* situations or localities. Tliev 
out iinnibcr the mosquitos, and the femahis mav be ini'lnded amon^ tbe most 
\ieions ol all tlu' blood-snckinii Artbropnds. They are distinetly “ domestic " 
in tlu'ir habits and may lx; (‘onsidertxl amonjr tJie most (hUestable of all 
mans ‘“uninvited quests.” It is a curious fact, linwcvtu*, that thev have their 
likes and dislikes both in rc^oird to hosts and habitats. I can fortunately place 
mvscll aip/)Mii the small numbers of tliosc wlio have ])roved immune to the bites 
of these })lood-su(’kin^- pests; or at least I hav(' never itonsciously exjx'rierxx'd 
the eib'ct ol their blt(‘s, any ninn* than f have in ihe ease of /V4^r /V/vV^'/x.v. 
And this is all the more extraordinary b(M‘anse fnsh <‘omers to the fsland, 
<'spe(“ially children, q-cuxu^ally sulhu- torture from the bites of these insects, and 
many <*ases art; admitteil to the hospitals through the infection wliich th(‘ Ihipataci 
flics an* knot\ n to convey. To say the least, they are an iutoleralde nuisance in 
t'vcry ]»arl ol tli(' world in which they are known to ot^cur. Man is evidently, 
not th(' oidy vcrtelnate which these liisix’ts attack, as examples wen; frtMpientIv 
found whirli had llllcd themselves to rt*pletion with the blood of the domt‘sti(*atetl 
rabbit ; so that it is evident that the^ are not entirely dependent upon man for 
food and the ])robal)ilitles are that they subsist and Honrish on anv of tin* warm- 
blooilcd animals when man is not available. 

My cxp(‘rien(‘e with rc^^ard tn tli(' I’avonied haunts of these Hies is almost 
prc<’is<'ly the sanu* as that of (Xli<‘r invi'sti^ators. In certain parts of the island 
they were Imind to lu* almndant, while in others, for some imacconntable reason, 
they occtincd v(*ry sparingly, thoui^li the conditions necijssarv for hrceiliiii;’ 
purpose's, <'sp('(‘ially stouc walls, alioundcd evervwliero. In badlv infesteil 
ri'^imis. too. they lavoiireil certain dwellings much mon‘ than others: of two 
itouses oc<-upyin<i: the same aspect and surroundings, ora si'ction <d’ the same block 
or street, one was niton lomid to be inb'stcd while the other was rarely visitial. 
It wa*^ noted also that Ihere was a marked domiciliarv distribution in many 
bouses. Inxlrooms on the first Hoor, especially those a position on 

the lei' or sheltered side of the house, w'ore ]>artieularly favoured, while those on 
the opposite .side ot the liuildin^^ were rarely visited : and rooms at a greater 
elevation (seeond lloorf. w’hieh I had under I'lose observation for a considerable 
time, were oidy once toiind to contain a single example. 

ihe naval and military camps at ( ilmiii-TuHelha atlbrded also a remarkable 
instance ot the local distribution of these Hies, the naval camp on one 
side of the ])lain being badly infested, while the other and nx^re extensive 
enttip was said to he practieally free from the invasion of /V//c/<e/mn«.v, This 
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rrrn;irkikM<* lo<'Mll':ttiini \v:i< i?i ;ill jirol;il‘i!iiy iliir to ilic t';iot lln- itav:»l oauip 

wa^ t<\i <ino >i'li )n rockv Lrnaiiul aii'l 'ti'iio walls, atloniiin.'' ('\ot-lloiir 

itn'cliuii'-iri'oHtKl'* [(tr tlio Hit s, whilo tho iiiililarv caiu]) wa*; nannio Irom >u*‘}i 
'(jn'oiiiiiiiiti;', atjil Ivin^LT tnllv o\|Ki^eiI m tlit' o|>i ii piain. 

At ttnic's al^i. wluai Papataot liios wto'o litorallv «\vaniiiii^ to near t)io 

i»l<i l):Htion at Kkiriana, n^t a rin^^-to idnal wa-^ <li-oii\ oralili' in tlu“oil\ o| 
\'a!otta, lialf-a-inilo away. ,ln in-taiioo also lau* iua\ >atol\ iiit'iT lliat tlii* 
riios at Floi'iaiuv woro Krooiiini,*' In close pioxlinits. ainl it pr»»iiakic tlial 

tlic actual >it(* wat^ in the intci'^tl<'cs la-twccii the mar-Murv tniaiiitij^ the *'I>1 
torlifii-atiitiis. onlv a tew \ anl< distaiil frutu the il w 

Tile (|;ivit^r[|t retreat'' ol llie-o flies wa-n’ olleii siiinlar In lliose in whn'h they 
«fre fonml at ni^lil, [H'ovi lnnr alwa\- that llnTc was an ahsence ol »iiia‘et lieiit. 
Thu> in tin* dw ellinix-hitii>es aial hatraek^, the tlic" wa re loniid at re^l in the dark 
eorner' of the roinns. mirier i^arnieiits, h(*liiiid jni'lui'es ami in other sinuiar 
jilaees ; lint in nearly all easi ," they oeeiirred in eonsideiahly suialli'i' rninihers 
than at nii;ht. tlioULfh theri' \sere oin* or two iinteri e\(’<‘[r( iom'. In oin* inslama' 
lhi‘\ ’‘oiild he loiind in rajii-idi'ra hie miinher.' in a ha<lly hi^'lite«l heilri>oiii at any 
time of the da\\ es|)eeiall V aftei' a st i II. damp ni^li t with a hea\ \ -iroi’eo. Oihl 
example^ wi're also found in (a*llar'- and in tlir‘ pi I'Oii eells m the heai l of 
\diletia : while nnmhers emiid he I’oinid almost at aiiv time in the "iiiall <’Mves or 
i'rilaterl eataeomhs at Notahih*, and 'iieh retreats >eeme<l to In’ one of their 
favourite haunts diirinj^' tlie dav. In the i-arlv mornine,-, shoiliy altm dayliLtht, 
e\am;iles of Initli soxe*- may freipieiit I v he foimi! inside tlie ninstpiito enrtaiiis. 
and after favniirihle niirhts they sometiine' iret entrapped in larpo' nnmhiTS hy 
this means, < )n the sll^ditesf di'-tiirlrama* the mahs may readily efl'eet their 
(vs<'aj>e throneh tht* meshe' of flic net : ^nt lln- feiiiahs, wliteh are li'ema’aliy 
eiiooi'oerl with hlootl. are, under sneh eoiiditinns, mneh niore ^liiy^^ish than at 
other times and imiv then Ik* eaptni’ed wdtli f'omparative ease, as they eamiol 
C'l’ajH' throui^h liie m t vei'v reailiU wlirai lh<“ liudv i'- ilmtetaled with food. In 
one tty iw'o instaniM's Ihipataei Hies wen* disloileed from liie inli'i ior of 'tom- walls 
hv fon'itii^^ tohaiaai siiioke Into the inliastiees : Iml one im?! with sijeli little 
'Ueeess that this method was ahaiidom-d. ScK tiniis rd the iow(>i' portions ol 
stone wails w<;re aFo imvi'ied with eliilloti and (’are! nlly examineil at. intervals 
dnrinir the nii^ht, aii<l althon^li the most favonra hie struef nia's wen* seh’clcii lor 
the pmpos(‘, ami areas dh srptare fi'et in extent were ear<*fnlly (mv<*ieil, not 
a siiifrle Hv was entraiijied hv this mi'thod. d'ltis i> all the more sti’aiij:i'e seeing' 
tliat Captain Marett has met with marked sneeess hy adoptiiijLf the plan even on 
a smaller scale. However this mavlie.it is jx'rleelly ohvions that in the lir^hl 
of {.’aptaiii Marett's experiema* stoiH* walls, especially tln's<! Irom wd)i<*h the 
siirfaee “ pointini: " has fallen awav in jiatehes, l(‘avinf( tree aee(*S‘' to the 
interior, are the frerpient. ami jmssihiv tlie pririeipal, resoj't- ol the parent Hif;s. 

Atmospheric (additions have undonhtedly a marked efleet upon the Hies. On 
still sirocco nights thev take to win^ freelv and occik in dwellings in larger 
nnmhers inid(‘r such eonditlons than at any other time. On the t»ther lujiid, 
when fresh cool hn t'zes an* blowing, especially from the north-west, they are 
rai’fdy seen : and it is the testimony everyone who ha*- studied their habits tluit 
1!'L*7 l> 'I 
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lliosfi iri.-'Cfts roniHiti in liiiidtMi and slioltcred rotn-ats and rarely venture 

fortli at >ueli times 'I In-rt; is little wmidm* at tliis, a-^ their frail bndies and 
<leli<ate uirt^s are ilhsnited for under stieh eondilioits ; ninreover it is a 

Inihit eomiiion inany meinhers of the same onh-r ; rnirtiite Mii(l<{es, in partieular, 
are often 'eeti to suai'in on still warm ovenintrs, and raiady if ever assemble in 
nnndier' nmler any otln^r eireinnstaiifa^s. 

A ttenerai beliel !>. Indd bv the MaU(‘se that eertain kinds of trees aial shriibs 
(fi^ ami hapiat es|)(‘eiall v) form the prineipal resorts of thes(Mn^eets. and many 
tire also nnder tin- iinpressifni that thev broeil either in tin* follaife or Itramdies or 
in tin* fallen and di'arl leaves whirdi lie Inmeath th(‘m. d'here may of eomse he a 
m(“a-tir(‘ of truth in th(ts(; tfn'orii'S : Init we may at oma* dismiss tin* statement 
that the\ breed in the trees. It is perfeetlv olivlons, however, that tin* jiia'seiiee 
of ornamental '!irMb> and fruit tn^es in tin; walleiUm gardens would ailVu'd them 
jii-l tin* kind of sheio i- and ^liade uliieli lliey n‘<[iiire. and would enable them in 
all prohabilitv to travel tin* more s:ifelv ftoni theii* breedine“-phiees to tlie hous(' 
in the inim(“iji;ite vieinil V. It is jii,-t possible that rotting vegetation in damp 
shadv ]>ia<:e7. sii(*h as shniliberies, may form a l>reedino’-phi(a* aNo. but so hir :is 
oiir r<'>{*a la'lies have (‘xtended nj) to the present moment we ha\(! no evid<“nee in 
,'Upporl, of this VK'W. ('oiisidera)de att(“ntion was paid to searehino' siudi 
materia's but with tn'^aliw; restdts, as has alr(“ailv lieen stat(ML It is elearly 
evident niore(»ver that dry mat(*ria]s, whether in a stati* of decav or othorwisi , 
do nrtt form a suitable br('(Mlino-[)laee, espec'iallv dead loaves whi(*h may 
a(*mimulale on tin* surl'jnn* of the ^n'ouiid i)ein“atli tin* trees: lio’lit and (Irviies." 
beiiio l)ot]i imsnitable ('onditions lor tlie jireliminarv sfaLjos of the nthhoto/fins. 

d in* eharai'leiistie altitude ol l^hh-holonuis is portrayed oti Plates 11 ami 111. 
\\dn*n at rest the will's sliobtlv diver<;(‘ and are I'levateil at a eonsirli'rable aiifrle 
above the liioi'ax and abdomen. On tin* bnist disturbanee the insects make 
short rapid tli^flits, almost invariably to the rioht or left. r(*mindiipir nin* of tin* 
rapid niovom(*nts ol a ll(*:t rather than tliosi* of a winiied ins(‘(‘t. ( )eeasionallv. 

hoW(‘V('r. they will take lorio-eoiit nni(*d tii^hls. ^\ln'ii the eonrse is more or less 
direr-t and di'<tiin*tly tnldoi'-l ; k<‘. Pln'ii* nn)^■enn‘nls on the win**; can be folloW(*d 
with little diilieulty in ilayliirht, but by artlfieial li^dit it is almost imjjossible to 
d(} >0 for moia* [ban a lew semmds at a time. 

liotli s{'\es live Iml a slnu't time in eajitivity. unless thev are fed upon hiitnan 
blno<i, W iihout this they will sulisist on wet biottino-pape*!' or other dam]) 
niat('rials, sm'li as soil, fresh loaves, A(*. (Aider smdi conditions many (examples 
survived for periods varvinn' from thiaa' to nine days though the majority died 
on tin* third and fourth days, even altlnuigh the females, in manv instaiiees, had 
taken a meal oi blood a teiv hours before thev were cajitnia'd. 


S E A S < > N' A t . P It E A A L t ' X c E . 

Tin* adult Insoets wort* more or less jirevalcnt during the whole of mv stav in 
(he islatid (duly, August, and the first week in Septotnber). That tlio mmdx'rs 
Ibietuatod during this period lias already been mentioned, hut this was apparently 
due, in a large measure at least, to variations in temperature, hiuniditv, atid 
wind, Helatively few Papatntd die's oeonr before the middle of June, and 
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jirar(i<'all V all df llu-ir ]iai»if> infoniiril [iir dial in’ciir mnsi jr.-riv 

and an* 1 r(»ul)lr-niti<‘ diintiir llir lidt. dia iiiniidi' nt llu* \rar, ll i-- 

lii-dih pi'dluiili' that (' hiamds ai>' prcducni Jni-itid' (lif siiiiitnrr iiionili-, 

liiit a^ till* larval ii{'i'U|)ics apparvtith a hinn priiml. !h«' -iifri--i\r 

ii<-rati<tii* ran l>r ja'niluml nf.K at (Atriidrd iiiU taal-'. 

A' III wlii-riit'i' tin* lar\a’ ocriir nin't Ita'ijumih tliii'iiii: ihr 'iiiiitiirr rriiiam' in 
hr *rrn. It l> Hiv !Nipr(‘>M(Hi Jmwio ri'. that tlno iiia\ hn Inuiul tuni't' alniiKlaiillv 
in aiiiiiiiiii ami ^slntn• (haii at any ndirr siasdn, lau lnt vi-nvii '•InMtU 1 <• 
inailc fill' tlirni a wrrk or so aftiO’ the ailMil> liavr di-apprarril. 

I'Uni’il VLAI' I'll .M 1 AM lvl>. 

Ill rnn''iil('ratioii nf ihr farts wliii-ii have >(t fiU' Ih cm iiioui^lil in IiL’Iit rn;j:ii ilm- 

till* rrniioinv nf \\ i- rha!l\ <‘\i(ii nt that ihr lad. n) njppi -.-" iiili 

tiirsi' iii'-rrl- i> an aliiin<t insiiriijniiiiiahli' niir. Ilati ur in dial uiili lll'•>■rI' a- 
[ai’ur and a^ ari’r.'Sihlr a.> nin>i[ii!tH>. ilir adopimn nf pi iipii \ lari ir tin a'iirc' 
\vnu!d hr rinnparatividv na>v. hut nwlnn- in tlir r\l l•t■llll•I\ imimir 'i/r .'md aiinnO 
tira-likr liahit'. of tin- adult iiiM'i't“>. ami iIh’ nmtriiinin aria n\.i i\liirli ilin 
)n'ri'dliin‘-phirrs mas nrriir. v\ i aia tari'd with a piuhlian \\hirli n nmo dilhriilt 
nf 'nlullUll. 

A- I was Iinaliir tn dovnii- anv liiim in (Api riim nia) umk hrannn upnu dm 
rnlitl'nl nf tll<'.'r pr>l.'. lllC Olllv (•(Hn>c npril In MU' linU i- In 'l|n;n-M a h‘\V 
im-a.'iiir' w liirh nia\ aiiirimi'alr llm rM'liiin rntiilituai- and had in a ii'dm-iinn 
nf tlir nialadv of vvliirli tlm-r iii-rrl- ai'r t laii.oiiiMiiiii act in'. It 'cnm' tn nna 
Imwrvrr, that the only piarllral way nf ni';,ppliiiM uidi dim ipm-imu m in 
pi'ncrrd tritial i \'rl v.at first, anil allliounli i lia\(‘ di'i'imM-d an r \ li-rmi w Tn Id nl 
opcrr.lioim whirli rnav hr dircrtrd aLiain'l dnM' ln.'rri>. 1 wniild jJin iii\ laitli 
rathrr to smiir of iIiom- tnra>iin'> uliiidi arr rmmidrrrd iinih'i tim Inllowiii'j- 
lu-adinirs. Ihil in dir first iiislancr il iiin.d i>r horiir In mind i hat pirraul mn- 
aifain>( ihr hilr> nf hinod-oirk inn in^iat,', thonrh Iraohlr lo iiiirlliLirnl and 
\\(dl-to-do prr>oiis, arr not as a rulr miploycd hv dnMiias- of ilirprupir, ^ ri 
anv pro]divlartir nirasuri .- which arc ralciilatrd to ()itniiii.']i dm, inlcdinn. rvrn 
in a sniall dc-^rcc, shunld hr serious!)' and pcr.-i.Mcnily rinplnyrd. 

— 1 had iio opjioi't unity of dcinonst rat iiin' lim valur oi tlicM' hy 
(A jirriincnt o\vin<; to inv iiiiiniiiiity fnan tim hitr- ol thc'C in'rri.-. hul I wa- 
U'Siirrij that •'rvcral o'ood foi'niula* were in uciirral usr, dioiioh proprictars 
prrjiaration." were larclv ciuplovtal. dndninn hy dx' ir,>iinton) oj diO'O who 
had tfscii ,-iifdi dctcircnts. oiir nf dm Imst wa- that uliirh was prc'-crihcd hy 
-Major (, rawfnrd, Iv.A.M.C,'.. and I am <At,rcni(d\ indchird to liiui lor nivino mr 
jrrnnis.don to cinhody it in tliis report. li is (.’oinpo,-cd ol the iolltovinn 
ini;rcdicnts : — 

()]. Ani.d, 3 ^rr>. 

Oh Kiicalypti, 3 grs. 

()]. Tercbenth, 3 grs. 

I ii{[, A (‘id Ijorac. 

X/./v/von/ tr'tJh — Idle Irast fdijrctionahlf; of thro-, and al dn- .'aim- 

lime oue of the most effective, is forniol or fornialdehydc. i im dark pfU'tions 
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and ol' Hleepiri^' jipartniFnts .«ihou]d l)r <prayr(l witii a I per cent, sulution 

of this KuljHtiincc cvj-ry day diirlntJ tic season in wliioli the Hies are prcvalerit : 
u Hn(j spraying apparatus is neccssaiv for it- applic’ation, and an cNccssiv'c 
amount mii.-t not Ije applied. It is considered an excellent plan also to >jn'ay tlie 
nioscpjito curtains la^^ularly eYer\' »lav tuwards sunset : nets !hu< In'ated are 
clainn-d to re{>el tlu^ atta<‘ks uf these insects. 

h'inui>i<itfttn, ar(‘ s^^veral >nbstaiiccs which are i inpluycd as llnni;;ant^ 

for the destruction of insects, hut I fail (o see the pra<‘tical utility uf eiuployiiiii’ 
such iru^ans for the (lestruction of l^apataei Hies in Malta or elsewhere,. 

I.vihi. -Daylij^ht is a most Important fai'tor in driviiiLT away these inscels 
fniru man s fhvellin^^-plaees, arid directly a Ho(nl of lij^lit i.s admitted ti) a room in 
whi(!h l^apataci Hies mav he present, they mimediately seek places of concealment 
hcliind gaiiiients (U* ilrajicrii^s and jiictnrcs, (jr other furniture which may be 
snspemhal from the walls or placed in dark corners. It is important, therefore, 
that as much lio'ht sliould la; admitttal into the rooms as is jiossihh*, and this can 
easily he done ('it her in the early mornin^^ or evening, or when the windows are 
lyin^^ in shadow. 

lieds should he arranged in the h(‘st-li^hted ])orti(ms of the room, and on im 
account should children's cots he placed in out-of-the-way corners in dee[» 
shadow. Di'corati ve draperv in smdi ajiiirtnamts should he abolished, and the 
walls rendered as free from [iictures and other furniture as possible. 

Artlfi(‘ial lij^lit ih)(‘s in)t, mifortunatelv, act as a repellent ; on the contrary, it 
would appear to serve as an at tract ion for tlicsi* insects, as it is well known to do 
with other ^nanips heiongin^'* to widely ditf'erent orders. 

Artijiriiil dir HiorruK-x/. -In India, if iiut also in other parts of tln‘ tro[)ies, 
it Is a n!cooiii,^(>(l fiK't that juinkahs aiid fans will repel tlu‘ attacks of mos([nitos 
if eontimiously and pro])(.>rly eui[)loyed. It seems to me, therefore, that if a 
similar method could he applied in Malta, we should he able to dispense with 
almost every other foi’in of projihylaxis which i^ discussed in this report. As it 
has been abundantly proved that Ihipataei Hies do not take to u ing when the 
sliu:htest hree/.es are blowing', one may safely infer that they would not face 
a stron«j; tuirreiit of air smdi as wamld he ])rodiiced bv (dtlier fans or jainkahs. It 
is mdikely that tlii^ latter will ever he employed in Malta, but it is my firm 
belief that if electric fans were fitt(Ml so as to produce a current of air in the 
direction of the window in sleeping :ip:irtments, that very few, if any, of the Hies 
would ho able to pass throiyuh the open wdudoe, into the room beyond. I 
venture to recommend, therefore, that this method he jmt to the test, and if 
found to i>'i^ e satisfactory results, that it be employed in all (‘ases w here the cost 
of running such an apparatus is not a serious consideration. 

— If a modified form of the biscuit-box trap, such as is used for 
i;a}>turing mos([uitos, were fixed high up in the dark eoiaiers and angles of the 
rooms, I believe that numbers of Ibipataei Hies would be entrajiped. I'be tra]i 
should be made in the foini (d' a eonier-eupboard in miniature, and should 
measure about 18 inches in length : the basal j)ortion should be left open, and 
tile interior should be lined with dark cloth or similar material. These shouhl 
he examined daily ami the llies killetl with anuiiouia fumes. 
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A'/,'. - Tin.' il>i‘ «'f iiio^tjuttit lu’t*- lit 11(1 llir lull-- «'l 

fln-'t* ii> tlicy jiU'< tln'()ii;^ii ilic iiir'ln und uitm'K |ifr-(Ui' jii-t 

:i' iVri'K ;i- if IK't^ \\\‘l‘v imt M-nd : lull if they niuM lu’ n ii<lrr, i ic|iuM\i' in 
till* I'V ''praviiii: tluuii will) inriDul nr nllitr |•^■]>l•lllUlt-. li;i- luiii 

'iiLfifi'tcMl. <11 t!iti<-li llir lirttcr : lull (Api riiiu iit' In llii' iliirrtiiuj inii'l I'c 
runtliii-ti'il lu-l'iiri- I'Uii sav ili'}inili-I\ llial -ucIi a iiiciIukI wiuilil jirn\c l•lIr^'lua!. 
i'iiir Mrl' Miailr 'd •'tmiin rliilinn (i|- ntlnu' '•iiMilar iiiah laa! \\imiM uiiiliuilil i-d! \ 
jiri vt-ut till- ajij ii’iuicii of tlu^i' tlio. lull llir u>r nl -nrli in-l- \Miulil |■(■nlll'|■ 
-!r(-|uiiL:‘ alniit't iMijui,'.,<ilil(‘ III llic hiil urallni' niili-- rltrliir iaii- \Mrc u-mI 
al tln‘ >aiin‘ tliiH*. II '■ni-li j)rn\ lUilivn UK a-iu'i'^ a- thr-r l• 1 (lll(l l>r t luiilnin-il in 
tlif I’lihipli'ti* -atlslact inn and (‘oinrnrl nf |.atlc!ii' in Im-jiiialr. n-j'ciiall v llm-n 
-iiflrrinu' Iriiin the Pajiatari fnvri', ni- in the cniiiiiiiiitil \ in ni jii ral. u;' -hall iiavn 
-unu'cdrd in di'vlsiii^ an nvi'clKuit jinij diN iart ir nmi'iii'n. If a ik-I n| ilii- i\]in i- 
n-i'd, it <liniild havn a :^li'i|i nl' (‘alien ahniii I wn-a iid-fia 1 1 Irnl in uidtli >lil<‘hrd all 
i-ntind tli(‘ iinttnin. ^n that al lea>l iiiehe.- id il (AIcimN almvc llir iirddiiiL;. tin 
ri-mainder tn lu‘ tiieked in iindei’ tlir niatlrr-s, 1 lie u-r nl ilii- i- nlnnai'' : llu- 
'tri[i alinvi* the heddiiiu wniild jU'eMUil llie llie'^ IVnin iiilinn aii\ 'jmilinii nl 
llie IkmU wiiicli ininlil lie hi'niinjit inin enntacl uith !l. and tia* Inwer j.nftinn 
ni' It wnnid -land tlie slniin nf “ tiiekiiin-in/' ami entnr(|uriil i v la-i lor a \er\ 
inmdi Innnei- time tlian such flimsy inah'iial a> eliin'nii. 

I),‘slnictinit hrrfdiini-iiitiiinds . — A- fn the n|M'raliiin' im-es-ary I'nr l•edllenl;a 

ihe nuinher (d‘ hree(liM;jf-jilaee?*. it is ]K‘rl'ee( ly (di\ mu- that ucean ihviu r\pt(l 
In he afih' tn <leal wltli flu'.-e in anv (d the rural di-t rie) nwin::- to the lad I hat 
tile Held- and mads ('xtemliliu' nvei the wlinie (d the <“niinlr\ ai'i' liniiirled li\ 
-tniie walls, and (d>ewh(‘re thei'e are lissiinal rnek^. ea\es, anil nlticl' -iiilahle 
|tla(“e.' whieli ailnivi jn-t the riLtht enmiyinn- i)eer,-;-ar\ fur tlm hrecliitLi nl 
Papataei fiie>, ( h) ihe nther hand, w(‘ may reasmiahly impr tn rednee iheni in 
tile [trineipal eeiilres id j)n|iulal inli, li per-isteiil ifriiil- are made In :iiu-n(ii)ili>ii 
this, and the iiliaiMUal enM>lderat inns dn Jinl jil'nhihll the em|)ln\ iiieill nl .-lieh 
inetlmd- as aiH* herein -iin^nrsted. [f it -limild Ik* eniisi'leied ad \ i-a hie tn ea rry 
niil an\ -et’tinii id tliis part id' the prnpatramhi, one nl the >ii]alle-t and inn.-l 
isnialeii (if lh(‘ infi'-ted areas shnidd he elioren as an exjx'iimrntal uiniiud. and an 
(dfieer i- ihnmunhlv a(’([iiainted with the hahits ni llm tn-eels -hmild hr 

appointed tn direi t the npel'atioil>. It i()(ise riihhle wall- exist in the iiiiinrdiale 
neir lihnurltnnd nf the selected area, thesi; -hnuld he either demnli.-hed and the 
mateiials retimvc'd. nr tliev >hnuld hf; eninpldelv en\ ei'eil with a thick layer nl 
ceniellt. 

H such a tvjH* ni wall exist- a> has the juinliii^- partly tilled uitli jila>ler 
<** pnzz(jlani ” th(Mi ail npeiiinn's and tissiiies sliniild he eariduliy lilled in with 
cenietit, so that im liole- are l<dd for the in^n’es^ nr i una s- of tlir llie-. 
remeinherinn' always that a ereviee sufficiently lar^><‘ tn mlmit a tlea will al-n 
atinrd aiiijile spuee for tlie admission of the Hy. 

If it shmild he found necessary to rejilaee tin* oM walls witli new nne^. it i- 
imperative that tliese -lioitld he Imilt of solid masorii'v tn a liei^dit (d at ha-l two 
feet aimve the level of the soil on either side, as it is the low'ei’ pnrtinii- nf the 
walls that are, a« ‘cord iii^^ to Captain Mai'ctt’^ experience, ^eleeted a- hivedinr- 
[daccs ; hut it would he better, in my opinion, to make all new wall.- <d .-(jlid 
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niasiinry I'roin tin; ft>iiii<liitioii to the topiuont course or layer : ami if the ol<l wal. 
-Mjtilil he siih'liluled hy any other form of houijthirv, so iiiiieh the hett<'r. 

There are u!si> (jiher kinds of walls whitdi may have to Ijc dealt with, and 
tlmsri ata; thev' whudi ftjrm tfie r»ld ha.''ti(jns and other extensive fortifications at 
(aittonma and elsewhere, in eases wh(n'<‘ such struetures are ha<‘ked witii 
r(d>f>h^ arid fitiaily j)rot(!cted with ha^se rock, it woidil 1)(‘ a l•om|>aratively easy 
ta'k to previmt the ei^ros of (he flies thi'tiiieli vorh loose material hy lu'eaking or 
|mIvel•i^inJ^^ it, or hy eoverino' it with soil : hut indoitniiately the (tueslioii of 
pointing- tlii' Ashlar work formiii^^ the faeiiies fd the ha>tions and enrtains 
presetits not only a serion- tinaneial ditHeidtv, iait a task which eoidd he 
aee<iiiij»li>hed only liy a hn^o: army of mim : and in consideration of tliese facts it 
Seems tu me, {hat in the pia^seiil sta^e of onr iri(|uiry such a methoil of procedure 
waiidd lie eMreiiicly unwise anil irrational. For the time beinj;’, therefore, I 
slmuld >troiiu:ly advisi' that In seh*etln;j; tin* experimental area a site should fie 
<’ho>eti which is as remote, from the ohl rortlfieations or similar striietiires as is 
po>dhle. 

'I’hoiie'h ,tin‘re is no cvidmiee whieli will lead u> to helit‘ve that Pajiataei tlies 
breed in the (’(‘liars and drains in Malta, at th * sami‘ tinn* we must not lose siitl*! 
of till’ fact that (ii’assi (:>), as has already heeii slat(‘d, has found larvae ul 

I'ifiuiiasli ill such places. It is lii;^hiv prohahlc, therefore, that this specie> 
breeds in similar habitats in Malta also ; Ixit it is impossihle wltliout more study 
to make any definite stalmmait on the jioint. Takini: all tin* fuels into eonsidera- 
lion, therefore, 1 consider (hat the only reallv practical projihvhictic nRamure> 
wliieli can at present he takim are tho>e ^vllicll are considered as jiiecautionarv 
ii^'um>t the hites of these insect s. It is jierlectly ohviou> niort'over, tliat atiy 
operations wliii’h will not hrin^r aliout an almost com])lete destruet ion of the 
hrct’dinuj-nronnds arc not likely tu make an apprcciahle reduction in the numbers 
of lltese mseets. 

Sy NoNo.MY, At KiNt I'tKS AXO M ( 01 1’ 1 1< ) lu n; 1 OF t in: Gkals 

JTtl.EKOTDMl'S. 

rhou^'h the ditriMamtiai (diarai’ters of this pmiis hav(‘ been Lfiven h\ several 
authors, and (irassi (o) has pnhlislii’d an ehihnrate memoir on the inorplndojiy 
and lijoh^ v of rhlrhy>hniii(s i)niHifusii, 1 consider tiiat ttiis report would ho mcom- 
plelc without lilvliij:' some details coiu’crnini^' the morphoioi^y of tliese imects ; 
all the more so ht'cause (irassi’s paper, in Italian, is now very difficult to obtain 
and also a v(‘rv costly publication, in fact the prli’c (Tl Uh. i forso snialla work, 
is practically pndiiliitive, and eertairdy not within the reach of students in 
pMU'nih 

I do not (daiiM, howt‘ver. to rreat of this phase of the subject in an exhaustive 
way, hut rather to point out the salient eharaeters of thesi^ insects in a measure 
fhu^ may Ix' ludpfid both to the medieal [irofessiun and to the zoologist. 

The genus Phlcl^oioniu.'t was established hy Kondani in 1840, though the speeies 
lor w hic'h it was fmuided liad Inam placed hy various authorities in other genei'a, 
sii(‘h a>, lifiuo ^^S^'npoll, ITSti), ttrinclio. 1793), t mtf'hrfi (Costa. 

IS40). Put as Uondani s name is now generally aceopted, oue need not go into 
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fiiriln T Jctails tlu' numt in-Lnurt' ami swuniMim uf IVtihotmitis. Tlif 

ta\<ifi«iiiii** ]in>itinii ot tlii< mMnj> is ullli tin- famiU I’sVt Hoiiin vi:. aiul it i^ 
ittrlmlcil ill tlio >iil)-faii)i!v I’in.Kito i dm i \ \ i:. All thr niriiiiaas nf this fainih 
ar«‘ -mall itiM-ct" ritaiarterisfil hv tlu* [i()><t‘>>ioM (tl rriativrlv 

wiiit^> aru flotlu-il with lalltt'f '•raK's or h;ui> : ami oiu* ol ilu' nut"! laiiiiliar 

rr|tiv'rn!aiiv<‘s, ami out* ,il.<> \vlii<‘li !*« \viih‘!v ili-triluitnl and m-arlv n iat.-d t»t 
is thr (Mil^-fatiiilv Ts V c iioi u \ V i: ) tlu' mmidins mI 

wliicli arr known i^i-nuallv lo Miio|ishnit‘ii a^ “ Mut h-tlii‘s or " 0\\ Uinidoo--.'' 
Idir short dia^Miosi> wlmdi Inllows. ^^ [ll >rrvn at niua' to di?-liiiLriii'h I^'ui hottumis 
iioiii any of tlio allind ttcMora in lh<‘ Pti unto i am i n a k and aUn from tlm inidor>^ 
l.rioni:ino ilu* lV'SY('ili>i)iNAK. 

(iiMiim I'll u: liD I DM l'>. luHidain. 

Mtaitli toi'inod titr jiKToniL; and sind^iiiLT : I'aljn n| live L!lm■nt^ : aiitoimai' 
lonir, lilitorm and oonijxtsrd iioniialh nt Hi soj^iiioiits : \^illL!^ hair\. narrow, 
o-cnid lonoitinlinal vcdti twice forked, noss-vians placed m ar tin' iia'^a! lomth o( 
the wiiio : l)ody <*loilied with hair- ; sexual i liim irpln-ui di-tim-t. 

'rile larva (Pi. I., Ho?. 7 Si is rharaeterised hv it- eater|iillar-like loitn 
( eniedorm I : hy tin; jiresenee of two pairs of Imio caudal liri-tlc-, which imiv 
e(jnal the h lioth of tlie liotly : and hv (he ahseiiec of the (rue le”-. 

I he pupa ( PI, I., fio. 1 jH (diteetat(\ and nia\ he reeoiiiii>ed In the pia-'cnce 
ot tin- laiwal -kjii \shieh iM\ai'iahH' I'emaiii' atlaeln-d to the la-t two veumeiil' o| 
the ahdoiiH'n. It sinudd he horm^ in niind. however, (ha! the partial leh ution o{ 
the !ar\al skin hv the pupa. i> mu pe<’iiiiar to tin- oemm /V/Ze/^i/Zru/o/A. a- Spei-er 
( ) ha,' 'InnvM that the larval >kin of Ih hd [ h'oi'ri jiontijin) rt tfuiits, \\ inn., one nl 
the nn-niher- of the ( it l lioM cm i I)A aPo <‘eiiia)M' atta<died to the anal '<‘ouieiil' 
<'f the pupa, 'rile laiwa of thi.' does not. however, pin'C." the iono (‘andal 

hri'tlr' whndi are -o (diaraeteristie of l^ldrliohntuts, tlioiioli in other wa\> it i> not 
unlike the latt(-r. 

Kn I'KKNAI, MoUI’HOtau.V. 

Head (Ho>. 1 and lIl >uni(nvliat elonoatiMl, hut di'tinetly narniweil at the mtjie, 
eer((‘\ elotlu'd with loiio hairs: elvpeiD lai'oe and also elollied with hairs on the 
npjiei' surface, lave' laroe and iuteiisely hlaek. 



Hii'. I. — Jlt-ad of \ o//f, aiikaina : '•, eye ; -h i lvj>4;u> ; /»'/, 

ixilpus ; probosciii, 
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Antennae 2) m-w Ion;' aiwl 'Ifnih-r, and i)i ill! of iIh! Mjillc'st! species 

fatnsistino <d’ 1 d ; tlio first and 'et'iind I'onnin;' the >eapf are 

short atid stout, the scfMJnd one ix-in;.' ‘omewliat >[)heroid in sliape : the third is 
inueh tlio hjM^fist and of unifonn widtij throN^rliout : th<‘ reinaitiin;' sex:inents 
are ^rntdiiallv swxjllen ju*o,\iniailv, i-;jMM-ially tlie tei-tninal ones: all are 
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clothed witli luiii> : tho>e ai'isin;i' from the swollen portions })ein;» mutdi the 
longest and eonsidtu-al)ly longer than the individual >egnient to which they are 
attiielied. In all (d‘ the Maltes(‘ >[H*eies there are also present on several of the 
segments, and in l»oth "Oxes, (f juiir of rt'lottreli/ imyr tu mculdlvd s/nxes (fig. 2). 
Tliese eurious aj>pendages are rendered praetieaily invisible when the segment to 
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uliich iliry MV att;u-lu<l i- iiiMiminl -u that a ilMivo-vnii tal a-|U'rt 
ii[ri*-r tin- ItMi- of till* itih-roM' ijK* ; mikI Inr tlii- rntvDii ajijiarriillv tiirv iia\a- lirrii 
lii{lh‘rt<i nvt'i liMiked l*y all llu* -tu-liMit- ol' tliU n| iti'-i'rl-. ll i'.tniclhal 

(ira"t {-i. p. lullin' tiuiitl that “ lu*n- ami tiiiaa* mir ran nlwciar a 'hiul hair 
riir\i*il ami nlati'irly lliirk ' : hut that hr lailotl tn taai.i^iiiv I hr fnir rharartrr 
aii'l arratn;rmi*Mt nt tlir-r -piiirs is jirilrc-tly rlrai-. Now that tlirv havr lu-rii 
ilt'i-nvorril It is hirhly [irnhahh* that thry will hr inuml in r\!s( ill thr mainiatv 
(ll spri'u-s. it not 111 alh ami may i think iir ('<)ii>ii|rrril ui it^'iiriar Miipmtama*. 
Aimamiair in hi^ (h‘si'ii pt um nf thr ri'iiiis linni, Khi. a iiru i‘>\rho(liil 
1 1 1 SI "I i\ {‘Tril III ^'tnlthrill Imlia, rctri's tr a >iiiiilar I'liararirr, hut ui thi> ni'^laitri' 
thr ]iairril >|(inr> art* xiiiirwhat S-'liiip‘'‘l :>mi ia latiNaU niurh stmitrr than ihr 
. o! n‘sjMifi(lltiir sjiim ,s in Phhvotnntu,. In (},r li-in oi' I llr^^M{i^r^^ rrlrs. t hn chin*. 
It Is jm>>ii)ir that "siinihir >|)nirs mas hr ^iisr()^■r)rll in \arious i>lli(>r inrinl)ri> uf 
thr sanir lainily, thon^Hi it i^ highly improhalih' tlial stirli ^t nlrtnl■(■^ uill 
rva-nt nally iir fmiml to (‘MsI in all of thrin. 

Palpi t 1 tiixl lo). -Ihrsa orLran.s arc <i:riirrallv sail! tn hr ri>m|)(isril nl 
Imir s(‘riii(‘iit>. hill thri'r aia* iitnionhtril!\ live, ami thi> iiniiihrr ma\ I ihink hr 
ri*hsi(h‘i<*(| (‘iinininii to all tin* mriiih(‘r> of lliis ^n'nn<. Annamlalr ( 1 ilnm jmintril 
out that “a niinntr hasal jnint ran Minirt inirs Ik* dist In^nislnil in i'rrsli >]K*riim‘n' " 
hni that it is “oftm ilitHmlt to sia* ami apprars to hr iinprrlrrtlv s,.paiatril lioni 
tlir odn'i’s. 1 hat thr small ha'al sr^mrnt i- rh'irly art limlal<*il lo tin* 
srroml thrrr ran hr no ilonht. a> it ran hr srrii ijiiitr ilis(inrtl\ whrn monnti'i! si> 

I hut it is not ohsrnrrd hy thr siirruntidin^ >1 nirt iirrs. All of |)ii‘ srLtniriil,' ar<“ 
<-hnhrd (in l\ iKtjhttiisti at h'ast } with varioiislv lornird M'alrs, Intm mixed with 
a h‘\v nairs. j he srah's on the first thrrr sr^niriil> arr lor tlu‘ most part V(“r\ 
Imiir and sonirwhat liair-liki . tlmsr on (hr ^ctnainintr siM^nimts shmM and (*lo*^rlv 
parked tojrrthrr. The fourth and tilth srprnirnt>, i‘>prriallv thr latlrr, arr 
distinrily hut, .sornrwlial lrn‘U[nl:ii'lv aimnlatrd or rini:ril, a (‘liarartrr wliirh lias 
also lM‘<‘n liilherto o\rrir»okr<l hy fonnrr iiivr.siipator.s. In life, win •11 ihesr 
origans arr at rr.st they arr lirnl downwards and harkwards at thr artirnlatiori id 
the third and (ourtli srt^nirnts, so tlial thr antrrior half of thr palpus js folded 
hark inori* or U‘,s> upon the ]iro\inial liall : hv this rnrions arran;:(‘im*nl 
practieally tin* wliulr nt tin: proboscis i.s covered or proteeted (Iir. jKil, 1). 

Proboscis tli^'* 1 and t)). -Shrhtly >liorter than thr head, inelnsivr of tlir 
rlypms ; in jorm it is soni *what rylindriral and shuhtiv rernrvi*d distally. In 
the female it is roinposed of the ioilowlnr; pai'ts : — f in lulfimti (lip. M. M). d’hi^ 
IS niurh the larpest firpan, and a^ far as om* can juilpc hy viewinp it in <jpii<'al 
se<‘tion, It almost rumpletely (‘inhraees tin* lahnim-rpiplia rvnx : the proximal 
hall is sparsely (dotlie<l \\i:li lance-olate smiles, and thr first, third i> markedly 
narrower than the re.st : imnieiliately iti front of the dark rliitinou,*^ apodtane or 
^rlerite is a enrveu row of lonp Hne liair> : the label la are scarce! v broader than 
the wid(‘>t jiortion in the reri<Hi fd tin* apodetne, and are (‘lotlieii with a nninhi r 
ol tine and rather loiip liaii's. 'J'hc Itilii'tftit^^^pipkaryux (lip. j i‘‘' relativelv 
narrow and the sides are parallel, hut the apex is siidderdy altimiialed. the, tip 
bluntly pointed, and the marpins furnished with a >erie;* of loiip spinose teeth set 
eiusely together ami iinmheriiip about twenty on either side ; vent rally it 1.' 
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<h;ej>Iy atnl hro:ully Fliarinellcil hut doe- not to po.-j-cs.s iuterlockinjjf teeth 

<u‘ oilier striietiin*.-. I hr hi/pitphiiitjiir Oiir. Ih Ay) similar in widtli and 
;^i‘neral I'orm U\ tlie, hihrmn, huL tapers otf iniieli more ^railmilly towards the end 
and th(i marginal sjiinose teeth are inmdi shorter and placed so (‘losely tojrethor 
as to [ji'iisent a linely sm'rated ed^e : its upper surface is distinctly and broadly 
corieave or troii^h-like and the salivary duet which is small. occnj>ies a central 



I'v^. li— Montli piirts of liiKiuiii ; /6/’. lahruiiecpiphaniiA ; 

lit/, liypopliai yiix : hhI, mamiilik' : trs, luaxilhi. The uppermost figure reja'osents 
the lahriiin and hypopliarynx of the male, iis seen in profile. 


position. Thr mondihh s (tig. o, uni) are broad and blade-like, and have the outer 
edges faintly serrated, tiie serrations being rather widely separated. When at 
rest they lie, afiparently, superimposed one over the other. T}ie muxillut 
(Hit. d, mx) are mueli narrower than tlie mandibles, curved transversely, and 
attaelied to a broad trougli-shiipod sclerito, not to a long slender stalk as Grass! 
has shown. One edge is [irovidod with tive relatively large and widely separated 
teeth ; the opposite edge with smaller ones set closely together. 
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Thorax ( p. I hi" <it till' Imracir iln 

the I'lntlinriW ri'jirt-'riiiid hy a Vrry "Ihiri lAli ii'inii uliirh ran In- Si-ni 

innriMir K''> 'ii*^tirn‘liy in rva!ii|ik'^ u liirli liavr Itfii niari a'ati J aihl tiioiiiitnl in 
(’aiiatla i)alsa!ii. Tiu* sriiti'lliiin and po-^i.-if uirlliini ai'r ^vril drvrlitprd and 
(•.iti'ititaiou* III inniintod pia-paral Ini^. 

Abdomen. — d His i> ronipC'i d ul It n x irniritiv, ih(‘ i;i-i lu'iii^ iiio lilird 1>\ tlir 

rxtrnial LTriiitalra. In llin trinali' t!ir appriidaLii'" arr siinplr. llatlriird. Irat-hkr 
.trurtniT'^, drii-rly cloiln'd with Hairs ami ai’raiiLic'd in Iwu pairs dips. Sand l<il. 
in tin* Maltr'r spicir' tHr\ arr all sumlar m sti’m lmr a^ lo alHnd no 
di:ii^nosj i(* rliarai-lt-rs ni' iinportanrr. A niiaiidalr []> stairs i p. J 1 i iHal tlnsr 
iirpaii'- •’ Itrroinr distort<'d and diriNrlltM! m dried sp,i-iinrMs. d Hrsr st I'url nri-s 
ran. Ho\\*‘Vor, i)t' restored Hv niarrra! ion ni raiistn- jioiasli liiil (Hr Hrsi rrsups 
ritav Hr o’ltaiiii'ii Hv prrsrr\iiip llii’ sjuadiiirii' in alroliol. 

External g;enitalia of the males, ddn-r aiv larpr ami r..niplr\ strnrtnrrs 
itii:'. 14 Is. ]*p. 7ii 71) ami all'nrd a rradv nnaiis ul' drtrnnininp tiir s,.\rs ; 
m n'i-iivo!-. iHrir niorjiHoluuli-al dia rarlin's ai'r of prral imp<iri:iiirr :is ilio\ j)rrs(.|ii 
\rrv marked sj)r- ific ditiinaairi's wlno'eliy tin' (diorly allied speeies mav Hi> |•l•adll\ 
(list inpnisluMi. d liese appeiidap^ ' are arraiiped in (i\e pairs ;is ; 

yui'frntr clif.'prrs ( x< ill all lln‘ fipiiresn ! Hesf an‘ plar(* 1 dorsallv and are 
lai'L'ef than anv of the otlnn’ si met nre> : iHev ari' eninposeil of iwu disiiuf-i 
so^iiieiils, of wHieH the hnamiial or distal one is llie sitialler and m pr<n tdrd at 
tile apex with laroe sjiiiies. wliieli in soitie spretcs are <*iirions|\ moditicd. 1 lie\ 
are 'jt-M'-rallv densely Halrv ami larpt* siailes may aiso He present : Hut liolli Hairs 
and sealrs ar<- easih’ deciduous and iHe greater pol l ion of them nsnally lall 
av\a\ dnrinp the process df iiioniitinp for niieroseiipitad stmiy. d He aernni- 
panviiiLT illnstrations nnisi therefore lie considered as representing tliesf strnelnia-s 
Ilia partly denuded eoiiflition. Iitfrriot' ilil.<iirr.< (o). I Hesr are lini'epliielihd 
and miielt sHorler than the superior pair: fln-y are yeiilraily pHiee j and may or 
may r.ot liave modilied spiiies at liie distal exiieiniiy. Sitlntirifinit Itiniil/or. 
d liesc iir liehvtaii the itjfet'ior (daspers, and altHoiipH (hey ;ire iisually short, 
ihm. leaf-like stnietniTs, ill sfime instaiiees { Z'*. /iih/iif t/s) tliev tire very similar to 
the elasper lintli in forni and leupth. ! nlfminihih’ n [in). I hese onaipy 
a iiiediaii posifio!) and are often curioiislv nio<li(ied : lln*y lonn a Hramdi <»i the 
superior r!a*per and are soinetinics Hi-toHei|. IttI roniitfml (ii'f/nit [to], lids is 
liomolnp<His witli t 111* jnxta ' in fy/es.w'/ep ami is descriHed as tin- penis Hy 
tirassi. It I'onsists of a pair of lonp shaider and litplily rdiitinised orpaiis which 
lie Hetweeii tIu' intermediate appendapi*.-, ddicse eompleiidy erisheath tin* two 
lonp tilannmtons jirueesst-s v\diicH form a continnation oj the ejacnlatoiT dnet 
leading IVom the pemiltiniate segment, of tln.^ abdomen. Ili /'. they 

]ni\ e not Ijeeii .-leeii to extend beyond (He intromit tent orpan or penis, while in 
I\ jifruirlasns (figs. U>, 17. p. 72), tlmngli Iving apparently in a noriiiiil resting 
]*osition, thcv projeet Hevond it to a distaiiee (apnilliiig one-Hall the HaigtH ol the 
'Heath. 

WiEg.—d'His is deiisidy Hairy, aiul mavatonce be distingnisHed (rom that of 
the mos(|iiitos (CuLlCiDAK) Hy the eriMi'e absence of scales, the double lork 
of the sccuikI longitudinal vein, and the ]>roxirna! position of the cross-vidns. 
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:in'l tiniii'' with ilir i nnc-t hinl lr*'in tlu‘ ti|* ; 

th.' -r4-<*1l(l l> tuicr I'nrkrd, and (Ah lids alliliisl Iti 1 1|( liU't- lit llir 

uint; : tli'* tldni lnnL;ll tidiiial i' siMipK'. inid niiLiinafcs t'lum ilu> mid mtss-vrin ; 
(iir fniirtli tias at tin* Ka>t* of tlio and is fcrkod nrar llin nndilK' : 

iho tifti) and rixth art* r-iinph* and united l>a'all\\ the furitu’)- eurviiiLi: upwards 
and iinitinjLr "itli the fourth (aniMderaidv in advami* of ilm has* of tin* 
win^. d’he Hr't «'ro>.s-\riii lunles the <’osia >\itli ih,‘ at a pidnl 

ijmnediateK itpjKisite to the lunnilHiown portion of the latter. ><> that in etlei t 
they pi'odnee 1 svo cross-^a'iiis : the fiisl (Ati iidiiio from the llr>i loiioiiudinal vein 
|o the >nh-eosta. the sta'inal Inmi the tip ol the latter to the eosta. The mid 
enis‘-vein ari>e> Ironi the base ol the third lonoitudmai and passes ,d>l!<tne!v to 
the fourth : while the >iipenmmerar\ vein is plaeed immediateK aho\e it, and 
passt-s idili<|iitdy to the '(cniid loiiLiitndinal. 

LGg'S, — d hes<‘ are verv lonn- and shaelei' and ileiisoly eloihed with scales, 
the majority of which are flat and elosely resamihle those \>hieh aii‘ found in the 
('i LK'IPAK. d'he ungues are simph' in all of the Maltese vpicies. and do not 
olfer anv dilVerenlial niorpholoirical eliaraeters. 

l\ i'i;t:\Ai. .MoitiotutaMM . 

The Alimentary Canal 

d'his stnn'tiire diM'ers from that of the mosiphto in hautiL: a true 'iirkinn' 
'tomaeh, and al'O in t Ih' possessKHi of four .Malpi<_;htan lii!iiile< Mislead of (l\e. 
Idle iii'Meral lorin and relativi* position id’ these organs in tin- female aie as 
htlloWs : - 

77e liitcrul iitrify lies ;(t the Ijase of the (dvpens : It Is dilated distalK . lint 
almost iiiniH’ili.itid \ ooiitraets and fniaiis* a slender liihi' \\hieli leads to the 
phar\ nx. 

ScuteUum Sucking 



f'i^, >t, — Tntnrml morphology of }'hhh(d’>m‘iii. 

'I hr orsophafitfs divides at a [loiiit a little in {nhatiee of the pnsterior niar^in of 
tin* head (nape), one tiiho leading' to the siiekiiiLC stoinaeli, or food-reserwiir. the 
other to tile di;i:esti\’e eat ml. 
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'riff suckiny shtmar/t. This is a thiii-\valle<l poiiL’li, ronneotod with the 

end of tlie (K'SfjpIia^iis l>y luearn of a very slendfo’ It lies on the left side 

of thi‘ di;^r‘stive eanal, and extends distallv as far as tlie region of the fourth 
uhdoiiiinal segment. 

I'h' ar (’hyla sti}i}uu'h. This is eapahle of great ilisti'iition, and \\ hen 
filhMl with frrsli f)iood oeeiipies a iai'g(; jnjrtion of the abdominal eavity : but 
wln'ti smdi food has laam partly eoniminuti'd it beemiies jniieli smaller, and <'aii be 
taisily s(‘en as a blaek, ehjngated poiieh in the antei’ior portion of the body. 

Mfdfnfflf 'htH Utimlis. There ai’e twf) paiis td urinarv organs, each |>air being 
united at th(*lr bases, wboia; they form a sijigle tube, whieli is conneeted with tlie 
Intestine immediately below the rnid-gnt. They an^ of gr(*at iriigth, extending 
foi'wurds H' far as the first alMlominal segment, wlim'e they are foldeil an 1 
doubh'd liaekwanls opfin tlieniselv(!s, and alsfi form lofips in tbe rnld-region of the 
vi'tiiral [loi'tioii of tlie abdominal eavitv. 

77o’ sttllntry yhind^ (fig. It), ddiese consist of two broadly dilated or lo})e-likt‘ 
acinous glamls, lying orn> upon eitluo' sitle of the pi'iitliorax. The peripluM'y id 



I’i^e It —It fail cf PhJi'}u<l,iitiH*, sliowiiig |insition of salivary glands, 

these glands presmits an evtn or smooth surface, and immediately within the 
exterior wall is a s(*ries of rather large seeretorv eells. The duets leading from 
tli(‘ acini unite near tlie mid-region of the head, foi-ming a common duct, which 
enters the bneeal eavity close to the base of the clvpeits. 

The Sexual Organs of the Female, 

'/hr ovitrhs oeeupy a variable position in the ditferent stages of their 
d<‘Mdopni(*nt . In the early adult siages of the insect (fig. 8) thev are very small, 
and are seen to extend from just behind the origin of the Malpighian tubules to 
the region of the pemdtimate segment of the abdomen. When fullv matured 
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(h>. 10) rhov 0 C(>iipy praofi(‘al!y tlu^ whole 
forwanb a.* far as the secdiul seuiutMir. 
c-oniprises 20-2.') o\\\, represent iiiir :i lutl 


>1"’ rtuitv, ..xtrn.lin- 

lli.'y aiv ami ca. li man 

,.f 10 -.o, III,,;,, 



Hiy. 111. A foraalo /V(/0.., simwiiia lully inaluriO .ivarirs. 

irmec.s oannot lie co.mi.Jn-ml vn pn.liH,'. Tim (uhnlar nvi,lm-|. a, a 

,|ust before rearhnig the l.aae nf the iof.minr elaspers, where tlmv lorn, the 
eominon oviduct. 

ne..7,e,™„M«vm(l|o. l| )li,, |„ thenie.liaii line in ilie leoinn ot the ovnhmm 
J hoy en..s...t of a s.i.o-le thin-walle.l, -nh-..|,herieal ea, k. ami a.e relat.velv verv 
laroe ; at tlie.r jiiiietion w ill, the duel they are Oi oi.olv ehlllnme.l. ami eon-, -I of 
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usually ten transverse and convex ridges, which are so constricted at the margins 
as to present, in optical section, a distinct and well-marked crenulation. The 
tubular ducts, whicli are long and straight, o])en into the oviduct near to its 
termination, apparently. 

Sexual Organs of the Male (fig. 12). 

The (‘X ternal (diaracters of tiu; male armatuix; or copul atory apparatus have 
already heen discussed (p, 61 j and altliough the internal sexual organs have been 



hut brieHy studied, from pre])arations examined in optical section, yet a brief 
aei'ount of them may not he without interest. Those consist of the following : — 

The These may present a somewhat variable outline, though normally 

they are elongate-ovate : they are distinctly paired and widely separated, each 
possessing its own duct which enters the seminal vesicle at its anterior lateral 
margin. 

Th seuiiual cesicle consists of a large pyriform sac, the proximal portion of 
wliieh gradually narrows .and merges into the short, tubular, ejaculatory duct. 

'The ejucululorif duct is connected with a singular morpliological structure 
whirh, tog('t]ier with the chitinous rods, presents a slender and somewhat club- 
shaped though cylimlricnl ]>rocoss. The outer wall of the swollen portion is 
formed of thin transparent chi tin ; and occupying a central position is a piston- 
like rod which is dilated at both extremities ; the distal portion somewhat 
resembles an inverted bulb, the opposite dilatation forming a more or less 
spherical sac. The space between the central structures is seen to contain 
delicate muscular fibres ; and the ejaculatory duct leads into the spherical cavity 
at the lower end of the piston-like rod, Grassi’s interpretation of the mechanism 
of tliis structure is that it acts like a little pump {pompeita) and regulates the 
exit of the spermatozoa. Beyond this structure the ejaculatory duct is protected 
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bv two slender hair-like rods wlueli are hiijhly I'liifiiiisod and hinn tlie'-intr.u 
niittent (►rgan ’ which has alrea<ly been des(‘rllH‘il (]j. bl) a-< extiaidini^ int" ami 
in some cases ooiisiderahly Ijcvurid the penis-siii^atli er jnxta. 

Ovil’OSlTlnX OF Pjl LEIiO i ( >Ml'S IX ('M’l'niTV. 

The act of ovij)Ositir)n w'as olfserved on several o^'casions and was inM without 
interest, as the insect assumed u position whieli secuned altoj^i^ther imitpie and 
extraordinary. In the Hrst iitstaiiei*, a female witli lipe ova wa^ placet) in a 
small ;'lass-tO])j)od box, the bottom of which was within I’oeal distaiict* of a Ims 
mufjiiifvinjf 8 diameters. She was suppliod with hloltin^ ])a]u‘r wln’t‘h hail Ih^ui 
soaked in clean water. On placing tin’s in the hox the insect innuetliately 
a!it,dited upon it, hrought her proboscis into contact willi the papt'r, and after a 
few seconds appeared to be perfectly intoxicated and heljdess. Uiifoitunatt'lv 
slie struggled awaiy and was finally hiddeii beneath the paper so that further 
observations at the time were im]>ossl})le. Aftei’ an interval of a few minute'^ 
she reappeared, crawled uj> the side <d' the f)ox, and one and a half hours later 
seemed as active as wlien first (‘aptured. On the following dav at fi,3() a.nt. a 
fresh supply of wet blotting jmper was jdaeed in her eage wlietj in le-s than 
sixtv seconds she alighted upon It and assumed tlie same extraordinarv allitmh' 
as on the previous evening at 6 ]).ni., collapsing immediately arid placing her 
legs so that the middle and hind jialrs \vere crossed liehind the ahdoineii. flie 
front ]iair remaining almost in a normal position, 'riu* alHioinen was then elevai<‘d 
and extended to the full and three cg^'s were laid at short intervuls. Kaeli egg 
appeared under the lens as a tiny translucent drop of fluid and was ejeitted witli 
considtrable force to a distance eipial to al)out tliree times dial of tin*, length of 
tlie abdomen. Tliis process lasted for abput two minutes, and afterwanls tlie 
female cnawlcd slowly juvay and up the side of the i>o\, aj)p(“aring weak and 
fatigued. Here she remained almost motionless for nearly three hours, gradually 
raising the whole of the body niitll it assumed a normal resting attitude. 

On removing the blotting paper which liad been jilaced in the cage the jin*viona 
evening, seven additional eggs were found and these w en* evidently laid di<; 
jireviouH evening when the insect \vas observed to go through the civolutions 
which have just been described. At 12.30 a.ni. tlie same day slie rcjicuitcd (lie 
[)rocess W’hen freshly moistened blotting piijier w'as supplied. On this oeiaismu 
two eggs were laid and these were found attached together side by side. At 
0 p.m. two additional eggs were laid, the same curious attitude, lieing assumed as 
before, but although frequently supplied with fresh wet blotting paper she did 
not produce any more eggs, and at 10 p.m. she died. On making an examination 
of the abdomen it w^as found to contain eight fidly developed ova ,so that it is 
(ptite evident that this female had laid eggs cj.scwhere and previously to her 
capture. 

The act of oviposition was seen on subsequent occasions, but in two in.stances 
the females died after remaining in a collap.^cd condition for periods of two an<l 
a half hours, and three hours and thrce-cjuarters, respectively. Both cxainjdes 
had their abdomens well filled with ripe ova and had apparently not laid any 
eggs before they were captured. 
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Syn up a is of Ma Itf'ne spenea o I ^ hi e bo to m u s. 

A. Abdominal liairs mminljent, 

(aj Inte^utnont black, Larj^c sjjccies. Palpi with second segment slightly 
longer than the third. niyernmuSy sp. n., j). 68. 

(b) Integument ochr(;ous. Small species. Palpi with second segment 
om^ half the haigth of the third, j/iinutKSy Kond., p. 69. 

\^. Abdominal hairs more or h-ss erect. 

(a) Legs ill both seves relatively short, average length of hind leg, 3 min. 
Terminal segment of superior elas[)er of male slightly longer than 
the inferior elasjjer. pernicioavsy s[). n., p. 70. 

(h) L('gs in both sexes relatively long ; average length of hind leg, 4 mm. 
Terminal scgimait of superior clasper of male scarcely half as long 
as the inferior clasper. papaUisiiy Scop., p. 73. 

Phlebotomus nigerrimus, sp. n. 

Femai.k. — Cohiur. IL'ad, thorax, and abdomen bi'ownish black ; hairs bright 
ocluaams biill’, tliose on the tliorax heitig slightly ])alcr and erect, those on the 
abdomen |•ecllmb(‘nt. liasal segment of antennae dark brown. Palpi pale to 
dark brown, hairs similar in colour to those on the body. Legs pale ochreons 
biitr, with ()(dir<“()ns white, nof si/rery v'lnU\ refulgence. ings ochreons buft or 
dull gol<len in some, lights. 

HiuuL Pnjboseis long; eves black, deeply emarginate in front. Pulpi and 
(mtcntnii^ very like those of pupatam. /.cys very long, femur of hind ])air 
nearlv as long as the abdomen ; tibia nne and one-third times the length of the 
femur; tarsi longer tlian the tihiie by about oiu'-sixtii, or m'arly as long as the 
wing ; ungm's simple. //7//y.v (lig. 5, p. 62) witli the hind margin strongly 
arched ; sixth longitudinal vruu short, tmininating near the centre of the hind 
margin, the length (‘([ual to the distance, in a straight line, from its ti]) to the 
tip of the third longitudinal vein ; the anterior branch of the second longitudinal 
vein twice the length of tin' distance between the two forks. 

Lengtli, 2*5t) mm. 

The black or brownish l)laok colour of the intogmnent of this insect will serve 
as a ready means of distinguisliing it from any of its allies, It may also be 
separated from l\ pnpatusiiy to wlileh it Is closely related in its morphological 
characters, by the shape of the wing and the shorter sixth longitudinal vein. 
The only tw(^ examples winch were secured were taken by Captain P. J. ^larett; 
both are females, one of which bears the data : “ Black species, Gozo, 
20, X, 10;’’ the other, P, papato^iiy dark variety, 17. VL 10. F.” 

Captain Marett had evidently therefore noted the black or dark colour of this 
insect in life ; and when questioned regarding this he was absolutely certain that 
the colour was not due to post mortem changes. It is undoubtedly a rare insect 
in the Maltese Islands, otherwise more specimens would have been secured. We 
trust that Cajdaiu Marett will be able to obtain examples of the males so that 
the characters of the armature maj be examined and described. 
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Pblebotomus minutus. Hondrtni. 

Malk. — Iiilo'Tnnu'iU rather ('ipiuiiu'. dull ^-oMci} in'lireoiis. Antennae 
niili lihiek iiimI (tchivniis hairs iniveil. Ih-id svith tlie eh peal and m-eipital tnfts 
(d Imirs pale (M‘hre<)tn<, Tlimax with a median tnatu diki' mft. a latm'al tuft in 
front uf tho Inserlioti uf the \sliios and al-o a tuft on the seiiti'lhnn. all jiale 
nchremi:* with a lioMeii lino('. hut u ith a feu- inti-nninLtit'd hhiek hairs. Ahilomeii 
den-ely elothed with reeumheiit, dull, golden nehriNius hair> : tht><e eoverin^^ tin' 
oHiital organs intertningled with hlaek hairs, heos I'ovi'red with seali's whieh 
ap[)ear smoky limwn in some lights, >ilver\- <»ehr(Mins in dtln-r'. llaii‘-of llie 
wing mixed black and oelireuus, those of tiie costa iiiU darker than lliose on tin' 


ERRATUM. 

In tho Ihillotiii nf jhjtoiiioioo-ical llosearcli, VuL 11., Piirf I, 
[), (kS, linos !) and li, tho (tharaoters (d‘ the olaspcrs of the male 
given for Phlebotomus peniicio^^^i,'^ and l\ papnUi^tt sin nth 1 ht; 


]"h(;. ]."h l\d|)iis (}| 


latter mindi the stoutest aiul liroadest ; dursally it apjauirs iiieras.'al(‘ tfovanls tin; 
l«ise ; fonrtli segment not (piite so long as tho third; fifth niMch tlio longest. 
Ifitif/s (fig. 7, p. ii2) very narrow, and hhintly hmeeolate : divided into two 
almost cipial Jiaivcs hy the third longitudinal vein ; tin* upper or anftuior hraneli 
of tin* second vein sliorter than the distanee Ix'tw’een the two forks, /./gv. 
Hind pair a little more than three times tin* length of the alidoimm inelusive of 
the genitalia ; tarsus a little longm’ than the tibia. 

hxterual genitalia (figs. 14, Id) small ; sujierior elasp(‘r.-' with four long 
spines: two apical and two .subapieal : inferior claspers very sliglilly >wolh'n in 
the middle ; intermediate appendage similar to that in P. papafa.si/ ; intnmii(t<mt, 
organ nearly three-fourths the length of the inferior cla.-'[)ers ; gtmitai lihimcait 
not protruding. 

Length, ]'.j~l'6d tnm. 

Fi:.mai.k. — Colour, Wings with a distinet biaek ro.sta and fringe : wing- 
urea also with numerous black liairs intermixed witb the oidireons ones. 
Legs with the femora ochreous beneath, darker above ; tibia; and tarsi blaekisli, 
with silvery grey scales. Thoracic and abdominal hairs as in the male. 
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A life nunc with tlic Ion;' hairs extending' to the tip, the third to the ninth 
sc^'fiients, inclusive, with genicnlated and paired spines. Palpi as in the male. 

Len;(th, 2 inin. 

The (Jisliij^'iiishin;' eliaracters of this insect are its relatively small size, 
especially in the rnah* ; the reeurnhent abdominal hairs ; the short third antennal 
.se;^rn('iit ; and the marked character (d’ the p:dpi. The male may be easily 
dislin;' iiished also by the form of the external genitalia. 



/a. 


Fee 14. Kxtunml genitalia of Phkhnt<nnu>^ mhiutu-<, ^ : >c, superior claspers ; inferior 
claspers ; e/, intermediate appendages ; ed, ejaculatory duct. 



Fic. 15. Supurior clas|)ei' (.sc) and iiitei’niediate appendages (/(«) of Phkhdomu 
more highly magnified. 

The Hrst two examples were (‘aptiired i)y ^lajor h. L. Dibhlee, Royal Marine 
Artillery, at his residence at Sliema, August 2()th, 1910; and two additional 
specimens were taken by myself, one at Casa Leoni, in a rabbit hutch, 
August 31st ; tiie other at Floriana. August 27th. 

In captivity Ph, minnins is much more active than any of the other Alaltese 
species, and wlien conhiied to a small area was almost incessantly moving from 
place to place. Apart from its Kea-like actions it also has the remarkable habit 
of whirling round and round with great rapidity, so rapidly at times as to render 
itself almost invisible. 


Phlebotomus perniciosus, sp. n. 

Male.— immediaiebj after death. Eyes black. Thorax with or 
without dull 1 ‘ed- brown spots ; when present they are arranged in a triangle, and 
there is occasionally a similar spot on the vertex of the bead. Thorax and 
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coxao pale, transliieeiit (nrhivoiis ; alxloinon similar, but soim'(lnu*s pale smoky 
If rev. Hairs pallitl. Win^s faintly ii'rideseent in stroiii; lii^lit ; pale drab in 
sidxbied li^bt ; oostal fri 11:^0 ^^merally very dark or bhu‘ki>li Lirev, tboiiirli 
examples with pale costal triti;L^‘s arc tiot uncommon. Li“i:s silvcrv ^rcv. in 
a strorii^ light presenting a distinct metallic histia* ; in certain lights also those 
segments whicli lie in shadow appear almo''t black and show up in maiked 
contrast to those whicli are so placed that their ^ur^aces refract tlie light. In 
some lights the umler surtace o( the legs appears disiimtlv and rt‘gnhuiv 
speekicil. a character due evidcntlv to the ta'gidar arraug(‘nieut of llie sealcs. 

y/em/ ilensely hairy, with generally two ill-defined tufts, I'lvpeiis with a large 
tuft of hairs, some of which arc din'cted forwards, others liai'kwanls towards tin' 
forehead, with segments li, and 4 cipial iti length and eolleeiivelv a little 

longer than 0 . Aniennnc with the sei'ond segment miieli longer than the (wo 
succeeding ones; the longest liairs on segment 14 almost cijual in Icnglli to those 
on the preceding segment. Thorax densely liairv, usiiallv with a tuft on the 
front jKirlion and iinothcr on tin* smitellum. AhAomnt (hnisely hairv, the Imigicst 
hairs arising from the apical margin of the segiii(>nts, but no distinct tiifis 
are found as in P. pajuifasii. The anangemeiit of the hairs is similar in both 
s(‘xes, but blackish hairs are oftmi intmanixial with the ]talc oelireoiis luies on 
various parts of the Ixidy in the darkm* forms of this insi'ct. Lftfs siiorler than 
tlio.'C of P. pupaiaiii. ll’hitjs (lig. tJ, p. ti'J') with the postm-ior )Mird(‘r much 
more strongly arched than the anterior border ; the anterior branch of S 4 ‘et)nd 
longitudinal vein nearly as long as the stem betwcMai the cross-vein and the 
proximal fork. 

External (jniit((U<t IH, ]7). Su])(‘ri()r clasper with five very long stout 

curved sjiines ; two apieal, mie external •and two infernal, jilaeed a little in 
advance of the outer one ; Inferior elasjier nearly twice tin* l(‘iiglh of the 
intermediate afijiendage and clothcfl to the a])c\ with very long and slender 
hairs ; intermediate apptmdage somewhat fingiu-shajied and hairy, proximal 
portion with a large kccl-like extension ventrally, the distal margin of which 
bears several ( 0 - 6 ) hairs ; apex of intromit tent (trgaii di‘(‘j)ly dividial or forked, 
with o<’casionally a mirmte eentral tooth ; exposed portion of the genital filament 
about half the length of the introinlttent organ. 

Female. — With the ])alpl, antennae and legs similar to those of the male. 
Wings very slightly larger and broader than those of the male. 

Length, T9-2'2 inm. 

This insect is widely distributed over the island (^f Malta, and waKextrmnely 
abundant iluring the month of August and the iM'giiming of September, though 
many examples were captured also in July. It was most abundani at Floriana, 
near the old bastion by the Grand Harbour, on the evenings of August the 
26th and 27 th, when, between the hours of 8.30 p.m. and 9.30 p.m., 39 exam pi 
were captured as they came into a lighted room ; of this total 28 were males and 
11 females. 

Two examples of P. mimitui found in association with this species ; lint 
strange as it may seem, not a single example of P, papaiasii was either captured 
or seen on these occasions. 



72 


l;. XKWS'IKAD— Trii: i’.U'AT.U [ flies i'pJII.KliOTO.MCs) 


it. Wits (MHnrnon durinj' tlio last w<‘ck in August at Casa Leoni, the 
rn.-i<|(.Ti(*<‘ ijf il]<- [Juii. K. (’. K(»u|>ril, D.S.O., Acting; Cieutenant-Governor. In 
tlii.' pliicr it \v;is fotitii! hMjrt ahiintlaiitlv in a larj;*" outhouse whicli was tenanted 
hy a niinjlx r of raljhit.’-. In tin* early niornirii^s, shortly after H a.m., iiunibcrs of 
sanrl-flir-s wen- loiind chii^tly in the eorja-rs of tlie room, hut many w’cre also 
s(;en sittiijo afjont (lie wall-' in v;u'i<jus plaee,-, though ehiefly at the junction with 
the ceilitijj:. Later in the day they were rarely seen in these situations j but 
ex'anjples eouhl alu a\ s la* foiiinl in the dark earthen jjot.-i which were used, and 
eeneially (jeeupif'd, by the raidjiL> as retreats. 



Li. — l-ixterniLl of Vhli hniushK^ pern'irim^iiA^ ^ \ superior chispers ; 

/»', rtispeis : In^ iiiteniiL'diate appeiidnge.s ; rv/, ejaciihitory ihiot. 


\ 



Fii,e 17 .- -1*01 lieu ot genitalia of /*. ^ . more liiglilv iiiagnified ; MijHjrior 
eliisper.'i ; ituei nitxliato apfRUidaeo ; p, jxMii^i : intromittent organ. 

'Die male is ('asily disi iniruished from that of 1\ papuhtMi liy its generally 
Mualler size, shorter legs, tuid much smaller genital armature, which is little more 
tluiii half the ixidtli of the abdomen. Tlie female may also be (li^ti^guishe(l by 
its sliurter legs, and generally darker eohnir. After a few houi's in captivity it 
also lH‘eomes generally mueh le.'ss aetive than l\ papatn^ii^ tliough it has the same 
hopping Higlit so eharaeteristii* of these insects. 

l‘riv\ fl‘l. 11 , Hg. 4 ).— Abdomen distinetly and sharply curved upwards so 
tluit a somewhat outline is j>roduced ; thorax gibbosc ; abdominal 
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t'lH’ll provided with a pnir of iyn/ hnyr tuh^rrhs (l*L [I, tiir. o), iho 
ti|)H of which are fijrni.<tKHl with a pair of hn^ail Hat appL'^da^^‘s ; iiitc^muciit 
thickly covered with Sipiamo-e sspiiie.-i {V\. M, lii:. -t ). 

The larval skiti attached to the pu[ni dtus not present au_v uior[Hiolo^dea! 
(lili’erences from that of I\ pdpufasii^ as far as one can Ltaihor from its shrivelh'ij 
condition. It possesses tlie same kind (d caudal hristlc' ainl hairv iKulv-spines. 

Phlebotomus papatasii (Scopoli). 

tiiiflo ptipuUusif Seopoli, Dclieiae faun. <“t flor. Insubrieiae, 1, p. oo, 

PI. XXri, !!<(. B. a. 1,1. (178(1). 

Ci/niphoi mifkstits, ('osta, Storla del lavori tlelPAcad. Aspir, Natural., Artii*. 
/ool. (1840) : id., Annali dell’Acad. Aspir. Natural. I, p. 4 (IS lii). 

//f'ti/Kfsson ttiinNfK.<i, I^oew {nor Kondani), Stettin. Mtit. Zei(. \\ p. llo, IH. I, 
H<r. 1-5 (IH44). 

Pli(fl‘otontus papaituli^ trrassi, Mem. d. sue. Ital. d. Scl. (,‘l) X \ , p. ’15.1 (l!H)7). 

Thi s insect lias been descrii)ed so froi|uentlv that it seems niiueeessarv here to 
do more than add such jiartieulars as liave hitherto ]) 0 eri locriooked, or 
iinperfoctly dealt with, hi the fir.'^t plaei' it. iiiav la* noteworthy to stati* that 
there are two distinct colour varieties of this common and wiihdy distributed 
species : — 

(1.) A uniformly pale form, whiirh may lie con.sidmrd typical 
(2.} A form which ditfers from the fore^^oino- in havin;; a <iark coloured 
fringe to the costa and hind margin of the wing ; herein described as 
the dark form. 

Fi:malk. — Tifpical p<tl^ form ( iminediatidy alter death). — Almost uiiifonnly 
pale tran.'iluccnt oclireons, thorax witli a long doll riMi-bi-own median stripe, and a 
single spot, of tiie same colour on rather side, near the iroiit margin rd tin; thorax. 
Hairs on all [larts of the body greyish, tlieir ari'angianeiit similai' to tlial of the 
male. Wing relatively broad (fig. 4, p. 62). Wing-fringe not markedly darker 
than the hairs on the disc of the Aving, 

M.vli:.— V'y/Vcu/ pnlr form (irnmediaK'iy aftiu' death).— Colour similar to that 
of thr- female. Clypcus with a tuft of H-lO hairs ; licad with a loijse tuft, aoriH' 
of the hairs curving forwards, others l>ack wards ; tuft on nape of slightly brngiT 
ones, ohieriy curved forward>. Thorax rlensely clotln-d : the hairs arnuiged in 
loo.-ic tufts. Wing much narrower than in the female (fig. 4, [j. 62). Abdomen 
uniformly liairv, with small tufts on the dorsum ari^^ing from the ajiieai margin id 
each segment ; superior elaspers densely liairy, with a few lilaek hairs intermixed 
with the pale ones; these hairs are easily deciduous, vvitli the exception of a 
large tuft which is more or le.«s permanent in examples mounted in ( anada 
balsam. 

Female. — Dork form, (ieneral colour similar to tliat of the pale form. 

ing fringes distinctly smoky grey ; some of the hairs on the veins are also 
dark grey or .smoky grey, 



74 


B. NEWSTEAD— THK PAPATACI PLIES (PIILEBOTOMUS) 


Male . — Dark form. Not observed. 

Thin form not unrorrirnon ; but is very much rarer than the dark form of 
I\ pf'rnk'uhsns. It does not dither structurally from typical [jale examples so that 
the followin^^ description of the paljh and antciinac aj)j)lies to both varieties. 

Ik/ljn of five se^mients ; 1 vf-ry short, slif'htly dilated flistally ; 2 a little longer 
than tli(‘ succeeding one ; l\ decidedly broader than the rest ; 4 a little shorter 
than 3 ; .0 as long as fjr slightly longer than 2 ; 1 to 3 hairy ; 4 and o scaly and 
with a few fine hairs. Anfrnnaf^ ffig. 2> p. ,jH) of IG segments ; 1 and 2 the stoutest, 
the fornier with oiu! side longer than the other, the latter bead-like ; 3 much the 
loiig(\<t, being o<pial in length to the last five segments together : 4-13 each very 
slightly shorter thiin the prt'eeding one resp(’ctivelv ; 14 to 16, inclusive, more 
strongly inerassate (swollen) ha sally than the rest ; all tlic segments with the 
exception of I and 2 densely clothed with hairs, the longest of which arise from 
th(‘ inc.rassatetl portioti of each segment, except on the terminal segments whicli 
an‘ furnish<“d with hairs of (‘([tial length ; 4 to 15, inclusive, also furnished 
with a pair of stout spines (fig. 2), which arc suddenly elbowed or bent at right 
angl(‘s to their insertion so that for nine-tenths of their length they lie practically 
parallel with the surface of the segment to whi(“h they are attached. 

I'hr external tje nit alia of the male arc much larger than those of any of the 
other Maltese sjaades ; a (diaracter which may be readily recognised in life, 
under a low magiufication. The rnor[»hological characters arc shown in the 
accompanying illustration (fig. IH). 

Length, 2' 0-2*65 nmi. 



Fijj, 18.— External genitalia of J^hlehvtifiuus papata^it. ^ ; ic. superior claspers ; o', inferior 
clasjxjrs ; eJ, ejaculatory duct ; p, peuis. 
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In captivity this insect is much more restless than l\ pcrnfnuius, so nmcli 
<0 that after a few hours one may readily distin^niish the two species by tins alone, 
apart from the other characters ; lc., tlie irenerally lari^er size, ]>:\ler col()nr, and 
much Ioniser legs of I\ papaiasiL 

OvCM (PI. I, figs. 1-d),— When forcibly expelled from the bodv a day or 
Ml before the cuticle has become oparpie the Intefior (noKmuii) e:ui be seen : and 
in .'uch examples also the mieropyle is distinctly visible as a sluui riuLT-likt' 
extension at the anterior [)olo of the egg. Tbe oohmiiu at this st:ig«' is tilled with 
globular ])articles of fatty matter, suspended in a strinunreless inatrix. When 
first laid the egg is translucent white and covered with a thin c'oating of \iseons 
jnatDu- by which it readily adheres to the surface upon which it mav fall ; live 
hours after it has been laid it assumes its normal torm and cidour, which may Ik‘ 
described as follows : — honn very elongate, dark lirown, shiiuni;. with longitudinal 
black wavy lines, wbiidi in certain lights give llu' ])eriplu*rv of the egg a faintly 
rugose appearanee ; these black lines are slightly rais(‘d and are joined iiy slender 
cross-lines so tliat a faint but rather I'oarsi^ reticulation is formed. The t ransvm’se 
lines are however, very difiicnit to trace unless they are illnminaled by a strong 
beam of light. 

I he incubation period lasts lor about nine days ; but uidi‘sske[)t in a moislmied 
atmosphere the eggs will not hatch. 

Larva. — ‘ntsf(tr (PI. 1, fig. 8). Cylindrical and liistinelly caterpillar- 
like in its general form ;■ head black : body wliit(“ or (Kdin nus white : caudal 
bristles, long, black. Head (Hg. 19) very broadly pyriform : frontal hairs two 
in number, simple; dorsally there are three similar hairs on eaeh side: one 
arising from the mid-region of the mandibles, one in'ar the base, ami a slightly 
longer one towards the centre of the Inaid,* near the. mai'Lt'ln ; besides these there 
are at least lour hairy sjnnes on each side, arranged as shown in the illustration, 
.Vnteiinae (fig. 19, ant.) composed apparently id' three segments, tlu^ lirsi two 
being quite rudimentary and ring-like ; third segment broad, ilat and ovate in 
outline, the anterior edge faintly (anargiiiate and furnislieil witli aeentrally jdaced 
hair. Mandibles (fig. 19, ntd) large and ]u’o\ided with four distlnet but ratlier 
blunt teeth, of which the a[>iea] one is much the largest. Labial phite (lig. 1'9, Ip) 
somewhat triangular in outline, with four teeth on (iaeh side, th(‘ median onea 
being much tlie largest ; in its general form the labial plate resembles those 
found in the larvae of the Culicidae. Artieulations of the body idi^arly 
defined ; each segment bears from four to five hairy sjiines on each side, all of 
which are broadly dilated apical ly. Caudal bristles in two ])al rs, one of which is 
much the longer, almost equalling the length of the body, the other pair 
extremely short. 

Last insfar (PI. I, fig. 7). Form resembling that of the first instar; colour 
pale ochreous white ; head black ; caudal bristles black, arranged in two pairs, 
each pair being attached to a large tuberculous proces.s ; the inner bristle is much 
the longer, almost equalling one-half the length of the body of the lai'va ; all of 
these bristles, under a high magnification, present a number of extremely fine, 
equidistant, and intensely black surface lines, the intervening spaces being dis- 
tinctly pale ; it is highly probable therefore that these bristles are finely striated, 



> li. S'LW'SIKAD — THK P.U'ATACI FLIKS (FHr.KBOTOMrjl') 

hut an nu .^offinus vv(*r(* cul it is iuipo-lhl. to dotonniue thdr true stnurtiire by 
examtnin^r thfjn in optical section <uily. Thoracic and ahtlominal spines (PI. I, 
hK- lOj much hm-cr and stouter than tin, sc in the earlier starres ; a})ices 
nnrnndy dihinl and transparent, the remaining portion .dothed with minute 
sti/l hairs: iln-sc hairy spines are arranged in more or less rc-.ihir transverse- 



rouf, there heln.ir Iniir <.r five on each side .d' tlie median line. Head with 
several laip' spines siinilar to tliose on the abdominal st^^ments, hut they are 
[Miinted instead of hein^r dilated at the apex ; besides the>e liairv spines ‘there 
are also several rather long stout hairs, loin of wfiieh are frontal.’ Sucker f(-et 
snudai to, but relatively larger than, those iii the first iustar, 

Lengtli, 2-:V2S mm. 

Pupa. (PI. I, Hgs, 11. \2). Wlien empty, clear oohreous butb. Kyes in life 
bhiek. Abdomen mirveil ujovards distally in varying degrees, but not apparently 
so distinct ly S-J^haped as in I\ yrru/c/c.o/.^ ; eonsi<[erabiy wulor in the thoracic 
region than at tlie distal seginonls of the abdoinen ; inlegiiinent clothed 
with minute squamoso sjiines (PI. I, fig. 15), which are most conspicuous on the 
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; 4 lhlominal ^e^'ini'nts. Tliorax with two tuboiA'hs mi oacli A{\k\ tlio anterior oik* 
lK*arin£r two or throe long sloinlor ?])lnos. Ahtlnminal si'gMioiilf^ oaoh witli one 
two) oxtre[nolv minute lubereles at the a|H‘\ of wliieli is a iiiiimte 
lirnad Hat sjiiiie : those on tin* 7th aiel Sth seginoiils luon' eoi)s[)ien(Mis 
ilian tin* rest : Imt all of these prcioesses are so mintilo a> to he easily lO eilotikeH. 
\\ i[iir-slie:itlis ])ointed apieally and extending su))ventranv as far as the base <>f 
ihe 7th ahilominal segment. Head dlstinrtly ehuigated and >omewhat triangular 
in outline: in the empty jnipa this (dhnj hnaik- [iway in the jn-oeess mtomtiiig 
when tin* oiitlme mav l>e seen to hear a sinking resenihlanee U) the liead ol an 
ux in miniature { Tl. I, fig. l.'i). Antennal sheaths ilislitieily segno nteil, lying 
eurved helilnd the eyes and snhse([uent!y following the eosta <d' the wiiig-slnaith. 
Talpal sheath.s uriglnaiing near the eeiitre of the froiis, extending hack wards and 
tlieit etirviiig s!i(l(leidy forward ."o tliat lheaj)ex rest> against the antennal sheath 
and li(‘s pointiitg in the same diri'etion. la'gs extending slight I v heyond the 
wing sheaths, 

A<‘l itou'lrdifttlrtify. 

The Liverpool School of 'rropi(‘al Mediidne is iiiindi iiididited to the d'ropieal 
Diseases Heseareh Fund ((’oloiiial Ofliee) for tiu^ (irant id’ towards (hdVay- 

iiig the eost of the (‘xpialition, and to the rrpi'oscntat ives of tlie .Moss Steam Slop 
('oni|)anv for gi’anting a fret^ passage hv tlieirhnats. 1 wlsli also to i‘xpn-»> my 
llianks for asslstanee retidm'ed in the Ini'tliei-anee of tin' ohjeets of the Lxpfdition 
hv IDs Lxr •elieney the (iovmnor and { 'ominander-in-('hi(d, ( Inoaal Sir Le>lir 
Kimdle. K.C.lk, Iv.C'.MAi., D.S.U., Ac., who ^el■\ kiiidiv ga \ e pm-missioii to 
visit all ( rovm'ument lands and Institutions and also saiirtioiied tlie ii.'i‘ of the 
Lahoratory at the Duhlir ID^altli Orparlment ; to tho 1 lonoiirahle L. C'. Koiipidl, 
D.S.O., Acting Lieuleiiant-( Governor fos niiudi valurd assisfanec and kind 
hospitality: to the otHeials of the (dvll, Xa\al and .Mililarv Dopartniiails : tf> 
till' linn. Carnana Scitduna, Child' f loveruiiH'iit .Medieal ( hlieor. and tin* 
iiieiidiei's of Ills stall, espeeialU' to Drofissoi’ T. /ammitt, who lurthrri'd llo' 
work of the expi'dition in I'Very ]M)S.»il>le wav : to the oflir-rr,” of tlie Doyai Army 
.Medical Corps. C’ajifaiii Uahhingf oii. Captain Ido viCdoiU'S, ('aptaiu Steward. 
('a[)taiii lieamaii, and espeeiailv to (hijilain .Marett for placing the wliole of his 
valuable material in inv hands for examination: to .Major (i. S. (’rawford, 
1^.A..^1.C,, I am also .'pr-eiallv iiididited for valnalnc aid and for his kind 
ho*;pitality : to Major V. L. ])ihhh;e, Royal Marine .Ariillery and Mrs. iiilddee 
lor eolleeting extensive sorie'^ of matenal for investigation ; to Surgeon louieidot 
Kih'oy, II.M.S. l)iana, for exainjiles (d Siiindhnii liann ( rele : to the Covern- 
ment \ eterinary Oflieer. J)r. A. M. .Maefarlane, for a vahiahlo. eolleetlon ol 
HehoiMths and other iotestiiial parasites for deioousirati\(: and other ]Hir[><jses 
in the Laboratory and Xlu.senrn of the Liverpool Sehoid of Troj)ieaI Medicine. 


I 4 h i oj II e/h re/i rr/s . 

L Annandale (N.) 

Records of the Indian Mu.^enm, Vol. \y pt. .'3, nos. Id ^ 14. 

2. Birt(C.) Phlebotomus Fever in Malta and Crete.” 

Journal of the Royal Army Medical Corj^s, 1910, Col. XIV', pp. 23G-2.58, 
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(iius,sifI5.) “ }{icerclic sni Flebotoini/’ 

-Vfomorio Societa italiana delh* Scienze, Ser. ;?a. XIV, pp. 3o3-3!M 
(iy07.) 

4. (jtrassi (15.) “ Intorno a<l un nuovfi 

itorul. Houle Accudeiniu doi Liiioei, 8er. t^>u, XVII, pp. 61H-G82 (1908). 
f). IIowl(;tt (F. M.) “ Jiidiun Sandflies,” 

Inrlian Medical Conf^ress, 1909, Section III, pp. 239-242. 
ft. .Mar(‘tt ( P. if.) “ i Preliminary rc[)ort on the investigation into the breeding 
]jla(;es of sand-Hy in Malta.” 

duiiniul of the Royal Army Medical Corps, Sept. 1910, XV, .3, 

pp. 280-291. 

7. Xe veil- Lem a in* (M.) 

bulletin de la Socictr de France, 1900, p. Oo. 

8. Speiser(P.) 

Zoologtsche flalirliiicher, UlU). Snjipl. 12, licit 3, Taf. 22. 

Ahrr/, 23 / v /, 1911 . 
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1. si/.r. 

- lictoi'i- I’Xii'usU'ii, >bn\vinu ini( ropyl^*. 

irt-slily vxtnulrtl. 

4. a f«‘W In HUS afU’i' rMrnsittii, 

b. I’iHi'. iiui(.'li ciibiivi.Mj. Ill sliow siirlat’*'. 

ii. liarvH, approx iinaiely Tiaiuriil size, 

7. Slirii-li <>l' ailiilt larva, I'lilarLlf*!. 

Larva ; lirsi irisiar. tinlarnL-'!, 

Sti^iiia oi lai'xa with spiiir. 

Ht. Hairy spun' of larva, 

11. Pniia, appioximati-ly naiuial si. a*. 

rj, Pupa i-iilar^H.‘<l : /•>', larval skin widi anal lnastU-s allaolietl. 

I, ‘>. I'’r<nii \u-\v of ilu'livah of lliH jHi[ia : r. hvc : aniciiiia ; palpus. 

I I. Thora< i< iul>orvK-s i<[ pu[»a. 

lo. Si|tiaiMosf lioiiy-spiiic." of pupa. 

l(t. duo of iho abdominal papilla' of die pu[)a. 
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‘-•wMira'I, n,i. Ha!, dft. 


PHLEBOTOMUS PAPATASII 


riale h J>ar)i*'Kv5r). l.trl., /i7A. 





KXPI.ANA I'lON OF PLATE II. 

IVilf>fM>l(n/iUs papdtnsii, 

Kij^. 1. Imaj^os, approximately niitnnil size. 

2. Male, pnlart'eil : from life. 

l*hleh(»lotn((s pr r ti ic i o s u x , N o \v s t . 

;{. l^ipa. appi'oxiinaiely iiatural 
1. I’lipa, 

fi, ()m* «if tile aluloiniiial tiibcri’les of tlu' jiiipa, 

t!. Sipiamose spines of the alKlmniiial segments of the piijia. 
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PHLEBOTOMUS PAPATASM and p. perniciosus. 





KXIM,ANATI().\' OF IM-ATF [[1. 

I'lt:, 1. I'hh Snip., !'oiii;i]t‘, ctihtFLjrtl : I’roiii life. 

J. New.sr., fi'inalc, ei)liii't,^‘<l : t'roin life, 

aplir'i.xiiiiatoly tiatural >i/e. 

Noll'. I'lic above riilai'oc'l fiL^ui'es aini ili ir of the male shown on Plate H. are all 'irawn 
Lo the same scale. ’ 
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»steaH. Hat. tifi. 

PHlEBOTOMUS PAPATASII and P. 


Bmie k Danickhon, l.td., lith. 

PERNICIOSUS. 




A NEW FLY OF THE (lENUS MmOMYAX FROM IXa'RT. 
By JAMES E. FOLIAN. 


Agromyza salicifolii, sp. n. 

to the reptans ; tfufra.i' dork docc-^frty \ri(h a Join f yrmiiidi tinoc: 
{ihdornen dark yreen^ shininy: leys entirely hlork: ivi)o}s hyoliiu\ iridt scents with yole 
teiitSy sqiiaoKB ichdish with u'hite Jrinyes^ holttres yole yelUor irith o dorhrnrd stem, 

(J . Head in profile deeper than wide, frons not produced, eyes large, jowls at 
the lower angle of eye ab<jut equal in width tn the length of third antennal joint, 
face and frons of a similar colour to thorax, frons longer than wide, sides 
parallel until opposite the antenme where they sliglitly ennverg(‘, sides t)f the face 
i;radually diverging ; face concave, with ))racticiilly no keel jir furrow, frontal 
lumile small, as in refitons : antenna' small, dull hlaek, arista practically hare, palpi 
black, j>roboscls yellowish and vellow-haired, (diaetotaxy of head as in reytoas^ 
but only four pairs of orbital bristles, the lowest pair converging, tin* inimite hairs 
on ocellar triangle and ahmg tiie eye-inarglns very lneonspi<ujous. '/'huror and 
pleiinc dark dove-grey with a faint greiahsli tinge, hardly shining, eliaototaxy as 
in reytons,, but only two pairs of dorso-eentral bristles, the front one well developed 
and about in a line with the front supra-ular l>ristle ; in addition to tin* usual 
strong sternopleural bristle, one or twf) bristles in front of it are fairly s\»‘ll 
developed. Abdomen shining dark green, ovate, tlattenca], rather jiointed in lutth 
sexes, evenly clothed with short blaek bristles wliieh are ratln^r loTjger itn lie* 
hind margins of the segments, Liojs entirely dull l>lack, femora with blunt ajm-al 
ends, front femora w'ith ii row of bristles behind, mid femora whth a bristle 
Ix'hind at the tip, middle tibia’ with Iwaj bristh’s bidiind on the, middle third. 
// b/ 7 > ftig. 1 ) ainjile, byalitH% and iridesiamt, app(’arltig whitish in some lights, 



fill the veins yellowish especially towards the base of wing, the penultimate 
section of postical vein longer than the last section, anal angle and alula well 
developed. Squamae white wdth yellowish margins and short wdiite fringes. 
Halteres with pale yellow knobs and brownish stems. 


HO JAMES i:. COL I. IN — A NEW FLY OF THE GENUS AGROMYZA, &('. 

Q . Difficult to distinguish from the mule, the ovipcjsitor beinjif withdrawn within 
tfiC lii.Ht uhdomirjal se^rnetit, and tlie tuiudar basal j)iiit very gliort. 

Length 2J 2J> mm. 

Tfje sjuM’i(‘s (jf Aijromijzn are verv difficult to nanu' because very few have 
l)ccn descrihed witli sufficient aceuraev, but there does not apj^ear to V)e any spocie^ 
known witli the characters f^dveii ahovot : tlie (extreme shortness of the tubular 
ovipositor, usually so C(jnspicuous in the females of A^ji'umyza^ is somewhat 
remarkable. 

/I. stflfcljhlii was bred by Mr. F. C. Willcocks, Entomologist to the Khedivial 
A^M-fcidtural Society, fr<an mines in willow leaves found at Gi/.eh, Lower Egypt, 
in .\ pril, 1910. 



hWESTKiATION INTO rilK HAT, ITS AM) DIS TK 1 H T I'M IN 

OF tsi:tsi:-ffii:s. 


'I’liK thanks nf the I‘aitfiitinlii_nT*al lii'M'anT ('otniniitia air dnr tn ihr 
?c ill* A\ ini^ i^rnt Ionian who liavo kiihlly Imn^ariiotl iiilfn'inai n 'ii oji tlu‘ alin\o 
Mii'ir.-t. ill ro^pon.'o t(i cii'iailars i."iKal !i_v tho (huninlliro : 

Mr. Ilinry Brnun, TIkii'dwihuI l.<iaio, Mhiip. N \ a^alainl. 

Mr. r. A. Hinltron, A>sivfaiit lv(>>i(IoiiT, I'arl-ji, N. NlL^nia, 

Mr. A. (.’ainjifioll-I I'lms, A>''i>tant lio-i ionl, Lalia I )i \ i'imt. N a'-arau a 
Frnviiicn. N. Niiroria. 

Mr. C. .V. (’aranil, Hisiilont, I pjaa’ Sliiro Oi'lriot, N\a-iianT 

Mr. r. h\ ( ai'U lo, A-^-'Wtant IJo'-mIoiiI. (iuniLr l)i\ i'.Inn, liau' lii I *ri>\ nna 

X. Xiizoria. 

Mr. .M. II. ('<)r>(>]lis, .Vctin^' I)i>ti'h‘t ( ’i»!iinii'>iiMn*r. t )y<>]a. lai'-irni 
l'rovim’t‘, S. XiLi'ona. 

liov. II. A. M. ( (i\. f ■r-llic - Mi--inM. Kdia Knia, Nva'alaiul. 

Mr. Waun‘> Oiokio, (.’liirala F>lato<. ('lilkwaua, Nxa-alainl. 

Mr. X . ( '. Dnncaii, \[x. Di.-trio! C 'iMiiiin'’['Mi,'r. .\l»aka!iki. ('rti*- 
S, Xiiroria. 

•^lr. William I'lilwaials, ('liiriinL;.! K>talo, /niiiha. Xvasilaii'l. 

Mr. (i. Falk, .\.<sistanl Oisfriot ( ()nllll!^^inllor. I in, S. Nimiia, 

J)r, Walter i' islier, Xnrtli Wesh rn lalmih >ia. 

('a]it. H. 1). Foiilkos, Kcsidoiit, liaiiclii Ihuviiioo, X. .XiuMna. 

Ml”. I)<inal(I Fraser, liomloii, Xyasylaial. 

I)r. Ilmvani W. (iiisli, o-t Alriean Mr'li<al Sri‘\i(a'. Ankpa. 
X. X nj:(‘ria. 

Ml'. I\. A. IIvihIoj Maiiaiici lilantyi'c am! lai'! Afrioa. FiT, Uhinlvn”, 
X ya.-ialaiid. 

Mr. (i. F. Manning, iTsidi iit, Marimla Iti'lin t. Xva-aland. 

Mr, F. .Mnnav, Mahanlifi, I)e(]/a, .X yasaland. 

i)r. Will. Anslev Mui'rav, Diihdi iFloriind ( linriT nf Smith Alina 
Mi.'-inii 1(1 Xyasaland. 

Dr. .1, IT S. ( )ld, .Moifioal Oflicv-r, lilantyrr, Xyasilaml. 

Dr. IT IF Alhji! Fa>k. Midieal ( Uliei f. ])()i'\ a. Nva'aland, 

.Mr. »F Foreival, Fmi IF iald. .Xya-alaiid. 

Mr, (iooru'o Freiitiee. Ka>Mniiu, XTara. .X \ ji>alaiid. 

Dr, II ii|ih .S. Stannus. Modieal ( )tlie('r. Znmha, Nya-aland. 

Dr. .V. .), 'J'. Swann, Medical Ollim r, KT lii. .Xa-^arawa Fro\iiJCi', 
X. Xiireria. 

( aj.it. IF F. Xnrtcn d’riiill, A-si^taiit iT .Tdctil, Kaitka Ihmviuci*, 
X . Xiii’Oria. 



coi.iJX'TioNs 


'I 111- tli:n)k' <>{ the I''ritoinolnjiii ul Ki‘-f‘:irch (.' jiiiinittoc ai'i' »lno to the followiij" 
-cntl Mijf'tj, who }i:i\r kiM'liv pro'tMitoil i*o!Ie(:tioii' of insect' (n*<M‘ive(l ))etwef!i 
Nt ( )<-tol)ci* iitid 1', — 

J)i. \\ . S. ( lark : lOl ( uliriilac, 4h rahiiiilihu’, S’i (i/ossiint jxilpulis, 
'1 /k.ov/, and 2 (i . \ frotii Ikoiii l)istri<*t. Cross liiver. 

S. M^reria. 

-Mr. K. 1) a\ id : — JS Snunliniit \\iu\ 10 ! I i iiiiptfra ( A //•'>///.''■ ) ; from 

-Manritiii<. 

iMr. 1C Ih l)rake-lirf)cknKin : dd Diptei’a, I I'loa, d iU C’oleo])tor:i. 
fl ('oi(M>|4cioiis, ]ar\'af, d Thv'iitiura, atel Id Ticks; from Hritisli 
Somali kuid. 

-Mr. d. II, .1. f'ari[iiliai' : -12 d'ahanidm*, 1 and lU Lepidoptcra ; 

1 r<}ii' Ohan, S. N iLr(a'ia. 

Mr. ♦!. A- dr (lavo: — dahanidar, S (,‘ /uss/fin fmfpnhs^X) utlior l)ipt<.‘ra. 
1!) ( ’olroptma. llO Lc'nidopt era. 24 Kli vnrhota, and 2 Ortlioptera ; 
Iroiii I^atfris, S. NiLO'i'ta. 

Mr. lowdry ; — 1 I Culiridar, -Jo 4'ahanidar, 7 other Diptera, (> Licr. 

dd ( 'olroptri'ii, 110 1 1 ytnrnoplera, 1*2 I.)e|ilih>p((‘ra, 17 Khvnehota. 
vai'ioiis ('(H-eidai', 12 Orlli(»ptrra, 80 'riivsamiptera, 80 docks, and 
dl Millipedes; Irom \':irio(i> localities in I o‘a?nia. 

Dr, \y . M. (irahani: 4 lar\ae and 4 pupae of l\<‘tihopuJpns fusnts : 
from [-(Mifos, S. Nip'eria. » 

Dr. (i. M. (Irav: — d d'altaiiidae, s;! other Dijitera, d Sijihona])tera. 
8 Lic'e, Id ('oleoptera, 4 1 [ynieiioptera, 1 Lepidopteron, d Ilemijiti ra. 

2 NtairoptiTa, and 3 Ortlioptera : from S. Me-eiaa. 

Mr. d. A. le y (i reaves : ~1 d'ahaiiid and 2d (rfossimf ; fnnii N, Ni^anaa. 
C apl. D. I'-. II. Iimuire\' lo C nhcidae, 1 d'ahanid. 2d 

-hi other Diptera, 4 Ilymenojiti i a, 3 I\h\ iiidioia, and 1 N ('nro])t('ri)ii : 

1 roin 1 le<ha, S. N loeria . 

Dr. A. Inu'ram : — 17d (dilieidae, 4d Tahaniilae, ,'32 ffVo.vdo/, dd otlier 
Di])tera, 1 ( oleopteroii. d 1 1 vmeno])tera, 2 De]>idoptera. 2 Kliviiehota. 
d Odonata, and .3 ()rtho])lera : from Ihirii. A. Niireria. 

Mr. II. II. Klne 2 Trvpetidae, 2 larvae of //vy^efAr///^/, and d Cult'- 
opt('ra : from tin* .Vipirlo-k^vptian Sudan. 

Dr. fl. \\ . Scoti Maetie : 24d Tahanidae. d Id Stoimu'fjs, 

0 l.>iprr<K<iii, 22 1 1 ippohoseidae. 117 other Dijitera. 4 Coh'opteron^ 
larvae, d Lepidoptera, h Hliviudiota. aiul 3 Ortlioptera; from 
Zmiueni, X. Nigeria. 

Dl-. T. 1'. (i. Mayer: 1(1.3 Cuheidae, 20 Culii'id larvae. 2 other larvat-. 
dd dahanidae, 14 ff/es.w’/e/, 2 d82 otlier Diptera, 2 Lice, 

2 Coleoptera, 40 Ilyiiu'imptera, 7 Hhynehota. 1 Xeiiro]>teron, 
4 1 hi liopiera. and 7 Tleks ; from JS, Xii»'erla. 



coLLKcritjN's i:Kcv:i\ Ki'. 


s.> 

Dr. U. Moiser : — 7,'j '2 otlur 1 ('nK‘op(omn. s llviiini 

1 LL‘pi^l(i]it(i‘t)n. 2 Kiiviii hcki. :nni 1 Anu'Kiiid ; fnuii 
Muiilii^nri Di'^trlri, N. 

Dr. W". Mdrrlsoti : — S Diiliciihic. .> - •. T ollin 

Dijitrra, 14 ('ulroptcra, M I lynu'nnjiturii. 1 .fpitlHj-tir;!, 1 Ulnii- 

cholii, 10 N(‘iinnitrr:i, M ( h thopiria. ainl :> 'I'l. ; from Ikiio. 

N. Nijjft'i'ia. 

.Mr. S. A. Xravo:— 4,') (ilnjt.uua ji:i oihi ;- Dipina. 1.; Siplu-ii 

:i]itor:U .‘5,14(i ( 'i)l<‘nj>tora. 1,1S,> 1 h moiioplri a. 7^1 K Impaloia i a, 

’ido I lett'i'ori ra, 1,121) Hln iirlinla, vai'imi' roarrlai . 11.'! .NtMii’oj- 
tna, 2)>a ( Irtluiplrra, and lir J a']<- : lioni Narioii- Kn alitii '' ni 
N va^alaiid. 

Dr. -f. K. S. Did : -21 (.dili^ddar, 11 4 a kaiin lat‘, d .\'i<!tuii rotinfiu /i'/n .-At, 
2sd otliiT Dljitrra, lad SiplnmapliaM. Idii Liar. 11(1 ( '(ili'oj»i, ra. 
!))i 1 [ymnioplrra. aO Li'jiidnptria. II LrpidiiplriMii' laf\'ar. 

.')17 liliyiirliota. 7 N riiiaiptcra, 10 N rii inpt ria ni- laiaaa, 1,7 (lialinp- 
Irra, 7iSl dirk.'. 21 Sjtidrrs. ami iiuiiiriaiim DalU : from lllaiiMr.', 
N va-alaiid. 

Dj . 1'.. II. -Vlkiii La-k: -1 .1 ii:|;'rr and .72 ! irk^ ; It’uiii Dnw a, N \ a>alaiii!. 
Dr. .Mnnalitli Saiidi i-son : -4 ('hnisi'r^, 21 I hn mitt ’j-nt.i, ;l 7’oAf//wr., 
271) (Hirssmo fjj'rr/im/ ji/s, 1 1 1 1 pp( )1 u !>.( ad . 4 1 nilirr Dt[ilrra, and 

1 Spidnr ; I’roin l\arniin'a, Nyasataiid. 

.^I^. »L ■!. Simpson : --2 o 7 ('ninadac, 12I ( iilnad lar\a»-. 11.7 'I’aliaiiidai . 
247 D7r.<w7/f/. 25) 1.7 1 1 ippiduM-idar. 2.11 ollim- Dipln a. 

.7 Siplioliaptnl'a. 11 lAiay 2 Id ( 'olnoptrra, 11.7 1 1 \ inrtioplri'a. 

240 LnpidoptiM'a, 74 11 li vmdiot a. I Nd iii’opirra. 24 Drtliopin a. 

2))^' \ arions nmrrl lai \ an, 2>'.\ 4d(d;-. 2 ,'^pidri and 4 ( ’rnl ipcdr- : 
from N. .NiLoaia. 

Dr. 17. S. Wat'^oii : — 4^ ( idiridar, .72 4 a.kaiiiilar, 5).7 

1 1 1 i]i])(dMiscid. 1 (itlinr Dipfnroii, 20 ( 'olt (>j4(‘ra. ] I i \ mriio])! rion, 
1 L('])idoptf‘i’oi), 1 I Inmipl(‘i on. 12 Ni iii'opti ra. 1.7 ( )rl liojdria, and 
1 .\ra(dinid : from N. Nic^nnia. 

Mr. I', (\ \\ dln;)(d\s : — 4!) Diptnra, .1^ ( olropicra. 1 Id nt lirriinud. 

4 Ldinninn iiiidao. !2 .M inro-lnpidoptci'a. and 41 Lliyimltola : froin 
( 1 iznli. C'airo. 




or.SKUVATIONS ox AKRKWX SCA!,K INsFA'l’S ((AH'Cin.K). 

(Xn. :0 

|>V Rnuiiiri X i;u> I'KAh. M.Sr.. AJ-.S.. \r.. 

77((' Sriuuil of y'l'iijiiftil 'Tih I l.frc rj tii‘L 

Tlit‘ in>ecls rrfrrn*'! U\ in tlii- pMjJcr wnr in viirifti- pni-l' of A 1 rirn r 

IVnin l*v Mr. I'\ ('. M IjilnmoInL^isi id lln- Ivln'dixial 

V'-riniltui’al Society, (*ali‘d : iho'^c ironi I'danila l>v Mr. T. Oduilcx. the 
( iH\ «M-riFiieiit Fiiloiju.»lod'ist : ami tin* ivniaimici- l.v Mr. S. A, N rax e. Tlir eol- 
ir.-iietii- eoinprix* several r^preies xvlii<'h ai'i' known to lir de-ti'iiciix r lo i-nll i\ aloii 
i-rop' ami fruits in various parts of the worhi ; and otlirrs, jiidLrin;^ hv llnar 
iiumlttT'-, imist at least he eoimidei'rd of potriitla! eeinioniie iniptiflanee. Out ol 
tlir total of ‘.VI sjieeies, ten are inwx' lo seietna*, and the lae-produeiiid- '/'inhiinlnf 
d, //u, Maskeil, has not hitherto lirm recorded froni Africa. 

At pre.''(‘nt it is inipossthle lor me to do iiiori- tlian (it>i'rihe tin- e\ternal 
ehar:H'icrsi (d‘ llu‘ newlv discovered specie- : |o notify llm presence of others 
\\i]i<di may he found, frotn time to lime, and to catalooin' the mttiie- of i]h‘ plant- 
upon xvhieh they are known to occur. .\s lliere are tew iimeci- xxhich arc 
capahle of (‘ansin"' LTreater datnaoe to cultivated plaiil' ami Irnit- than scah*- 
in-'ccts of various kinds, it is hipdily importanl that tld^ portion of llm wtuk 
dmiild he proceialcd with as ra]ddl v as possil^lc. so that xve ina v he in a posit ion, 
III tlie near future, to pri“.-cni a eoiii]irchensive smimiary id the rcsidi-. 

It is im[)(iitant also from an economic stand]ioiiil. tliat tlic*‘ri ale eiKunies ol 
ihe iiirlii^enons piajits slionld Ik* in ve-ticated. a- if lia,- heen Ireipienllx detnon- 
'tralf'd tliat apparently uiiimportatit >p(“eies (d ('(K’riiM: haxu' sid»cipii-nt ly 
pioxed a serious menace to the cullivalioti of plant- <d various kitid- in many 
part- (d' the xvorld. 

A -tmlv of the hionomics of ttiesc iiiM'et- slionld jiioxc ol on al inim-e-t and 
iiHjioitahce, hilt this innsi he left to e!:tomoIoni>t- who arc rc-ideiil iti Alrica. 

Aspidiotus trilobitifbnnis, (drecn. 

t hi ( dcancim' ; Kllo-sa, I sapira, (ierman lai-t Africa, ' 27 . XII, IlMti (•'’.eh 
A'w/re,. 

A- I.- ihual with tlii.s specu's. the fmoales xvcrc all arranged alone' the niid-i'ili 
id the h'avcs of the food-plant, d im piiparia are los deltoid in shape than otlmr 
’ vainjdc- which [ liavx' seen from Afi i* a f Ikir-es-Salaam ) : hut tin* nnirplioloo'icai 
' liaractcrs aorce so (‘losclx' xxitli (irccii s dcscrijdion that there can. 1 feel, he no 
doida as to its identity, 

Aspidiotus hederae, Vaiint, 

“Ihi a small tree.*’ IMieho (listriet, fierman Fiist Africa, aliout d.tXH) ft., 

h xn. ii)lo {’.S', NctU'o). 

•Mr. Xeavc adds llie folhnvin^ jiartieidars ; — •'thongli nearly every leal on 
the West siilc of tltc* tree was infested with tlii- ( occid, the east side, /.c,. (hat 

* Coccidic; of Ceylon, p. 41. 

(- 0 C 0 - 2 .) Wt. P 3523 — 10 , mo. oil. DiS. 
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UOiiKliT XEW:STr:AD-~OBSi:riV ATI ON’S ox 


whioli vvii:* <;X|jO!;(<i tlio | fi't' vjii 1 i Mt: wlri'l, was almost frr.M.' iroin it. ’ Also on 
Miij'nolia, at ('aim, “Ma\', lltUK (/'. ^ . l\ ilhi>rl:s}‘, ami on i)utut'tt ull>a, ai 
(jli(*zin;li, (Jairo, XI. 16 U) ( /'. (\ IViJlforks). 

Aspidiotus latanis, Sij.oion i (=. 1 , r,f>if>„irr, Cuiiisiock). 

On AiilNfomni. ; I’.ntt'ldH*, r-ialiila, Tl. 1 V. IIHIO ( C. ^ (i^nviby), 

Diaapis (Aulacaspis) cinnamomi, var. mangiferse, ^•a^. n. [W'j. 1). 



Fig. 1 . — PitiitjtiA i'tfinnmomf, Ntavst. ynr. Xowst. ; 'O outline of female ; 

/), margin of jtygalium of adult female. 

'Phis \ ari(‘tv dilleis from tvjiical examples of rinmnunmi^ Xewst., in 

the followlnu partieiilars 'Phe anterior l:\ti>ral oroiips of elreumo'enital gland' 
are. mueli mom nmm'rous (26 2d): the ee])]ialotliora(du area is eonslderahly 
liroader than the widest alnlomlnal >eoim'nt, and tlie median Inlies are non-serrated. 
ddui ptiparia of the I’emaK s are t \ pitnil. and may be (list ingnished hy the nuMlian 
Idaek stripe in the laiaal pellicle. 

On small mango trees im]iort('d from ('(yvlon ; (ii/,idi, l'’gy|(t. iU. Idln 

C. inUvoihs). 

Diaspis regularis, sp. n. 

h'iouih pujuiriinn , — More or le^s circular ; margins flat, narrow at the sides, 
and widt' jiosti’i'iorly : eeiitral portion highly eoiivex : texture smoidh ami almost 
\vax-likt‘ in appearance : colour yellowisli white or m'eamy whit<', margins ]>aler. 
I'ellieles tilled hu’ward : those of tlu' larvm marginal and straw-eolonred ; the 
soeoml ]>elUcles art' similar in t'olour hut ha^t' two dark lirown or hlaekisli. 
triangular areas t>n the ahdttmimil segments ; ventral scale alisent. Diameter 
l-l'lo mm. 

Ffutiile, iidtdt , — ilroadly pyritorm ; ahdorninal seginents suddenly attennated. 
liiidimentarv iinteiuue with two curved spines, bm tliese are often broken away. 



AFRICAN’ ^<'ALE IN<1’( IS (( (Ht IPTR 


I'ani-ti^iTMRitic L^Mirrallv alis^ait. lait a mir 1< s(.uu'titia‘^ |tro<r!H m 

liif aiitt'iifii "tiijfi iiii! .1 . MiUijiii nl <■(' j ‘1 i;i If I-! Ill i( ■ ri’^ton wnli ;i t(‘\v 

and tnitnil(' spine-. I‘v-)diu!ii with live widely -epai-Uefl lintnp- ..’f 
rifeiitntrehital Ldands : ffiriinda : — 

11 s 

17 ~ Iti 1!> - IH IH Is 

14 - i;; n; i.- i;, .. p-, 

d'lie last aluldniiiial -(‘pniaatts with e\teiisi\e pnvuip- el der-al 

])i.re>: and thorc arn lliroo i»r ftiiir inuf‘!i smaller <mes mi eatdi o|‘ the two 
-iieeeediiip^ -oj^iiuMits, near the jiiar^iii: iriiiij^e nf pyeidlum with three 

pair- (d hdte- ; tlu‘ nualian pair re(.‘e»;<etl and ‘'inalh'st : -e(’i»nd ami lhii<l pairs 
■ Itiph'X, margins straight : tlnaa* is a large prujeeting pm(‘ heiwetai tiie llrsl atnl 

.< 

1 . \ 










Vif'. 2.— /hr/v/;;s retj^ihir,:^, Xewst. ; niaigiii of pyLridiinn ef adiih female. 


-eeftiid and tlio si'fMuid ami third pairs id' lohes. and iwn heytaid tlietn, flie-e 
pntjeetions arc flistinetlv hdx'dike, so mneh so that lln‘v nia\ lx* (‘asily mistaken 
if. r true hdies. There is a huge .-imph^ sipiaiiia just in advance of the ihini 
flnph’V hdte and two hcwMal th(; last p!’o|eetiiig' pore | thost* tin the free ahdfnniiial 
-eirmeiits are mneh th<" laige-t. 

JZ/yA i>uii^tninn, — Stiaingly triearinate, texture elose., thin aixl -enii-t rans- 
pareiiT ; eohiiir white, pearly white or greyi-h white; pellicle pale fadinnni,- or 
' “'h'lirlo'. Jmmgih, ’To I mm. 

Mnheiidi, Kntef/he, I'ganda. 1(1. VI I J. l<J0!)(r. h', fmyyvAg). I'<,ofl-plant not 
-rate.!. 


Ihepuparia(d hoili the ma ies and females are all arr;iiiged with the gnatest 
i-gnlarity and all pointing in the saint* diia-etion upon the leaf. 'I'his is not a 
'i'ii-ine liahit with the Diasimnai:, hnt I do not remember having hitlierlo >een 
dii- eliaraeter attained to sneli a markefl degree in htnh se\( 

1 he })o,s,.-like pnparia of the females an- very di-tinefive : arxl the fringe of 
•li*' pygidimn i-; also strikingly e]iaraeteri>tie. 


Diaspis cacti, Coin.-t<K'k. 

<hi Prickly Pear (Opunihi sp,)\ Marg. l^gvpt, Antiimn. Pd)!> ” (/g (\ 
P /7'r..e/<.v j. 


lliis insec-t ha.s not hitherto licen reeordml from Africa, though 
’ .o-e!\ vfdated Duispis rahjptruiilos^ (hista, has Imcn found there. 


the 
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Mytilaspis citricola, I'ackanl ( = M. X^nvm.i. 

Oni itru-i; Mntoijlx'. ! II, (/. (lotnlrtf), 

Chionaspis longispina, sjp, n. 

f'rt/Ktlf jtiijKirhitn, — \ ai'viii^ Iron) Iprijiidly iin<l u:*uii]ly 

l)roa(lirrt irjiimdlatcly lp(>l!itnl the exuviaa nr ])f*llit'h>. 1 lie general colour uf 
the S(*alo is pale t raiisl lua iit p'Tev ; hut many ov:nn[)h‘S are oelircupus brown, 

and Ihm-e ar<‘ also colnur varieties liitei’\ (Uiin;^ Ix'tweeii th(‘Se two; the puparia 
!ire, lio\v(t\'er, s(» eompleteU foneeab d beneath the 'Uperlieial layer ol the bark 
of the food-plant that the line eharaeler of the secretion is rendered ahnosi 
invisible. Ib^lliele- dull vellow or oi’anii'e yiHow. liCtii^tli, 1 --1 ‘2.j mm. 

Frmair, <tthtl/. —y\}V\n broadly ovate, the e.‘phalo-!horaei<- reu’ion beinu: as wmle 
as the fr<M‘ abdominal se<;merit liiidimeiitarv antennae with a sinj^de stronirlv 
<‘urv(ul and deeplv forki d >pine. 1 heri* are, appaia iitly, no parastiuinatit* ^land'-. 
IN'emliiiiii ( fi^-. ;>), strotiudv jproihuxxl and fnrnidud with two pairs of lobes; th<‘ 
median pair laree, atid, in well piu'serveil spei-imcii", tridentate on the anterior 



Fie. ik — ('liioihi-iii'' Xewsi. : iiiiu'gin of jiv^iilinm of a<Iult feinahe 

lateral margin, the dmitalions heinj.^ broadly rounded ; seeoud [>air of lolios small 
and dmUate on the outer lalei'al margin onlw S<[iianiae more or less rialimeiitary. 
Spines vm'v lone and slender, with the e\eeption ot the iiu'ilian pair wluidi are 
minute ami do not lauu h as far as tin' lips of the lolu's. liody-wall witli one 
bilateral pair of iueisions, laeli surrounded hy a eirenlar patidi ot dark ehilin. 
Chremne'iMiital u'lamls thre(‘ to four in numhei', arranofed in a sini^h' eiir\ eil ro^\ . 
Anal oriliee towards t he marij:in id' the pyefidiuin. Sexual oritiee almost (‘entrally 
placed. 

()n Jusd'iii ifUui i (ihe/dri'li, I j^vpt. 2. IX. i\ Jf' illror/is). 

The ilistinuuishin,;: eharaeters of the feniale are the lon^ slender spines on the 
py‘>ridiuni ; tin' eurions form of the antennal spine> : and tlie absence of i^ronped 
eireum^enital glands. 

The ‘Mniniipi: ” habits (d' the female are rather s(rikin^^ th(>u")i many speeies 
insiimate themselves beneath tlie living' eutiidi* of their fooil-jdants, so much so 
in Chioiuispis hirlnris^ ( oinstoek, as to lamder the puparinm quite invisible. 

Scattered amon^ the females weiu' a mini her of male puparia whieh from their 
ijeiieral form and colour are, I believe, referable to the neniis Fuddloria, and 



afkU'AN scam: iN-^iA i's ((oci ini;). 


s!* 


ire isi iiH jrnilial'ilit V tlui.'C ( t P. hidnrhardi. Tai|:- Tn//. Tlu m- ;(?•' pair Imll or 
... hrroit' iii roluur. slmrt and stiiiiip\ in lornu and iln' prllirlr' ar<' >niok\ ^riaai 
colour. Tiicv do not, in ;tii\ nit a-uir. aori r with llir nialr 
p i[iaria of aiiv known s]'icrii> ot Ch‘utn<i>j<is with ulnrli I am iamiliar. 

Chionaspis cassiae, sp. n. 

IdtH’ilf vmv liiolilv roii\r\ atui di-tinrilv mxtiliforni; 

■ lit -rallv with distinoi traii'Vm'Si^ Ia\ ri's of ihi’dii'kx. vrllowisl! hi'onii, i pitliclial 
and loiio hail’s from tlu' footl-plaiil inrorpoiaP'd with the srrrrtion. Laiwal 
|.i llirlrs palo orani^i'-Vidlow : second polliido pah-r, and o^Mi,.i-all\ foiii]delrl| 

, t.xrrcil l>v Secretion. l.,cnolh. '1 mm. 

"Apparently ovo> i\ iparoii^. a> >r\ei:il I'nllx tle\rlo]K'd laiwac 
wri'e found Iti the hod\ of the parent. Sh.ajtc. noiuial. iuidimeiilarx anteiinae 
with two rather lono -lender .-pini's placed (do>(d\ loncthcr -o that they tdleii 
.(Ppcfir a- a single stout spitie. Ihirasl in'mat ic spanc- d 7 in imiidicr, tormmir a 

Mtiall compound ormip near the oriti<a‘ o| tin' >t loniala. Ifor-al pore- e\trni!in;j' 

a- fai- as the thoracic region: tliese oreaii' arc arran^t'd, a- usual, in scatlercil 
and oiiut'wliat indidltiite hands liroadcnln^' toward- the mat'Ltins of caidi -ceiucul, 
with th" e\<'ej)tlon of the last in whitdi tliex arc plai fd much more clo-c!\ 
l«tU;cther. forruiiio dcHnite nairow hands. widrU o paralcd in the mc(iiau line. 
I*\oidimn witli a similar hand ol pores, atnl five croups ol i ireiiiULteiiilal elands, 
the formula of wliicli is tis follows : — 

s 11 (I 


21-1!) 2)1 17 ' I'd I'd -'h' 

2K 27 02 21) '.'21 '27 2d 27 

tia dial' lolie." (tic. d ) di.stiiiet 1 V hihdied and ajijioscd hasiillv . Sipiamai' spitiusi- and 



l-\'. \,—(JhivnaqHHamuu:^ Xewst, : rnar'.dii of j>y;,udiiiii) <»! adull ieniale : e, ilorsi) 
view : h, ventral view. 


aiianpaai in five hilutorai pairs : the first pair eoverinu tin' lateral margins of the 
niedian l(d)es, Ijein^^ much the stnalh st. 

Puparhnn of mnh\ — Pure opmpje white ; with witiciy separated /ru/c'/c/sc 
'"(vtd or earinao, eacli rid^e being curved towards the distal cAtremity <d the 
1 nj.urium. Pellicles bright j’cllow'. Length, 1 PdO rnm. 
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Oij Cu.s.'tia flinihiiiidii : Joitdjhr', I li’iiti'lii Pr'^U ftDriiti', 1 . \ HI. 1910 f . 

( touyh'tij, 

I 111' I'lirioii.' iorin oi tin; male piiparinni 'lioiiM at oiiri' si'i've to (llstitif'ui'l: 
tlii- iiisnct frotii anv ollif-r rni-itib*-)' of iho iji iui' T/- '<//?// ,vy//>, typical funns bcin^ 
inor(‘ or (li-tlncliv tricarinato. Iii tlii- -poi io.', liourvrr. tln'ro i.- no trace iji 
llie ii'iijil lon^itmliiial ruiot's. uliich i- ri-riiarkablc, >cciii^’ that hitherto litth 
variety ha> la'cn fouM<{ in the lonn of tin- male puparia. 

The fctiiale hi'lon^r.' to that sect Ion of the L:enu> in whicii the meiliau lobes art 
in close apportion ; it does not possi>> am \ er\ strik mi; niorpholo;;i<'al character- 
but is appari'ntly di-tinet. 

Chionaspis substriata, NewMead, 

On Ibihn : ['atfi-bbe, I ;;aiida. Is. \ I. luoittf’. (\ 

Chionaspis dentilobis, XewsieiMi, 

U;:anda ( O. (\ (imnlrii). h'nod-plaiU not slated. 

Fiorinia africana, sp. n. 

I’'rm(ih' jiupiir'nint. Sonu'wlnit ovate but siiddeidy mu’ruwed jiostei'ioriy : 
widest ;md virv liiLflilv comi'X in the region jii-t behind tin* larval pcllii'le! 
(’oiniir vaiAiiii.; {i'omi pin'c> white to smok\ t;re\' ; the seei'etionarv inattra’ is pure 
W'Inte, hot when tlie laver ovm' the e\iivi:ie of the second static female (^second 
pelli('Ie) is thill, till' dark eolour of tin* iinderlyinti‘ inset^t shows throuuh, giving 
the pujiariuMi a smoky grev tinge. ( )ver-ernw<ied examples of the puparia 
b(‘eotin; distorted and irregidar in shape, as in othi'r DiaSPIXAE iimler similar 
conditions. Larval pellii'le usiiallv oi'hreoiis liiill. olten with a small hottie- 
greeii spot ul thi'raiidal I'xtreinit v. Sei'otid pellicle pnaams or dark eastanemi." 
sometim(‘s witli a dull ('.rimson area in tli<‘ eeiilre. tlie eolour is. however, very 
variahh'. 

AV/;e//c, Pygidiiini (tig, o) with an ina-gular arched group of circiim- 



hig. a. — a/t'l'ttiiti , Xewsi, : py;iitlium of a'hilt 

genital glands near its artienlation with the first plistal) free abdominal segment ; 
margin with several) simple ipiadrate lobes, and a nuinlH‘r of short spine>. 

Fttmt/t', sci’ond stat/r —Somewhat pyriform in shji])e, with tlie 

abdominal segments gradmillv tailoring towards the pvgidinni ; each segment 
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*iw in ali, witli a iniiinto -yuw. rvLri'liiini iUn. (i) ..irontrly i.nulu.-rd. 

1h1h> stroDirly liildlu-.l, tlir .nilrr Kiltr aii-iihir an.} Idui }i-likr, ih,- imi.M* 
at the tip : dii eitlu-r siilc nf ilir l.,iv^ ,(!<• fnir lari:.' t.n.t pro- 
-..•tiuii^ aii'i at the ha-e nl each paii' a larire MaaciniL; purr; ih.-rc are aUo I'diir 
diiiiiar iiiari:i»>al [Kn'cs rNteiidiMi:' heynntl tliciiL S|iiiu'- iiiiiiute, .au' jatir <.ii Itdili 


\ 

\ 

c 

\ 



r 


l-'iL'. C.--h"rnt,4r at N( \v>t. : }i\ u'i'liNiii nf siv.ai.l (nvnijilii, 

■ l.T-al and vt-htral siirfa<-(>s at the iia-r df ihr tncliaii luhd^. and a .itinl,. ,,11, ■ 
iii-tui'iMi tlid third ami Idiirth tddth-lik(‘ pi'n] relit m-. A nal fa illt-r laaiiral. 'rih-rr 
ar. a ri'W i-nlated. rinailar Lflainls, ami a -iiifilc Mlati ial pair (i»\vard> thf.aailrr 
• d'thd iiiaririii whi<-h are imilial hy a spirally .-tiaalrd t hirkniiiiii- ..f ilirh(Mi\ \^all : 
tiiriT are also fdiii* similar chitiiidus paldln ,-. hut in llu -r ihr -iriai‘ art* imuT t.r 
;r-- IdtiLriludinal. Length. l' 7 ,j mui. 

d/u/r ya/y«//>Pn/u — Ridatively lafd'e. ^idrv innrr ur Irs- paraikd, rdii\ r\ lAr the 
•jivatci- part, hut w ith thr ]irmturidr ext if inily llath iird. Rrllide imnally h.ttilr- 
Ltrrrii, liut a (ew exatiiplrs ari' dull Lri'eeiM>li vidlnw ; in fuiie, in>taii<'rs llie\ 
'‘eeiipy an iilnuist dhllifiir ]i(isitiiiij : indlli(‘r> they ar<- parallel with the sr.-n*- 
d'Hia’T purlloii. Ndi-tiially they are >1 raiiiht, hill in a verv laty-f pereoita^f df‘ 
<:me> they an* eiirved or emitorted owtiie (diidlv lo nviafrdwdiiijL!' nr to the nature 
'd th(‘ hark iijinn wliii li they are fixed. 

dll poplar trees : (iardenofthe Ifortieiiltiiral Sorii^tv. dl/eli, J^-\ pi, Mareh, 
Ifltt (/A (\ iVilhuuks), 

A II attempts to Separate (he adult tetiiah* Ironi the interidr td the nyniplial 
'kin : ^(■eond staufe female ) lia vine SI) far failml, ii has hccii inipossihle to define 
ah o| tile morphoh.ioieal eharaeters. .ludniii^'’ from what one ha'; heen a)>le to -^ee 
"! th(‘ pyr-idiiun tliroijdh th" intedumiait of the nvmpli, this iii.'eet i' eharly 
di'tini't Ironi any Idtlierlo ilererihed sjacles, ami ^tiueinre of tins pari in the 
'f'inph will at all times serve as a ready nieaim of deteniiiiiiti'j the inseid, 

Parlatoria (Websteriellai zizyphi, hm as, 

’‘dii orange trees imported From Malta": i h . ('. Wilimrh.s}. 

I lii> pe>t of the orange and otlier -iireie' of ('itrus. eamiol he eonstilereil a^ 
ii* >\I\ iiitrodueerl into Kgypt, as example-. Inn e laam ju evioiisly r<‘eei\ ed from 
du- eoiintrv^ Aloreover, it has a very wide di'trihutidii, and is found in nearly 
‘di the orange-growing eonntrie- of the world. It is one of the eitni,' pr .-f- in 
' I tita. and is there generally distributed over the whole Island. 
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Parlatoria (Websteriella) ? blanchardi, 

On (^Apru'Otj ; ( *j, IX. I9l0{/'’, iliilvvcks). 

TIh^ (‘xaitiplt;,- iir(; not ([uite t vpical rillin* in tin* loi'iii oi the female puparia or 
in the oharactj.-r of the frini^oj of tin; pVLn'liiini. ft iiiav l>e necessary, therefore, 
at sonM‘ future ihite to make; it a variety of tln^ ahove-nairied species; Ijnt It i" 
advisable to examine a longer merles of I\ filmuhtirdi^ from various foo(i-plaiit>, 
before takln;/ this step. 

Lecanium (Saissetiai nigrum, Xeitner. 

On /'Vr//.s s]u ; IJearjda Pi'oteetoral(M f '■ (\ f/'o/v/ey). No other data e;iv(ai. 
d'he leav<-.s to wliieli tlu'se iriseets were attached nere also tenanted by llie 
Very interesting C'oceiii lien-in (leseribc'il as (^.rnip(ast(nlc.< {unrilrifi, sp. n. 

The examples ai‘(^ mmsually pale, and the meibaii riilut* well delined : but \ do 
not find that they ditl'er luorpholoi^ieallv from Lvpieal examples of A. Hujriun, 

Lecanium elongatum, Si^rnnieti^ L. imiipihfi,,. Dom^dasi. 

On Alffizzid sp. ? : I’hitehhe, I ejanda, b. X. llMOtf. (\ fAo/v/ey). 

Lecanium tenuivalvatum, sp. n. 

ud?///. -Narrowly elliptical and sllirlitly pi-odma’d in front; liighly 
convex : mar^riii narrowlv tlatteiied hi I rout and at the sides, l>roadly so pos- 
teriorlv ; dorsum smooth and shiume' : suh s disiiiu’tlv wrinkled. Colour oi 
pai'asitised examples hlaek. ^vith pale marii'in : iion-parasitiscMl examph‘s pal<’ 
oehreous hidb Antennae slioil (^(io ~ >eenients. i^ees sliort : 



Fig l.^Ln'aniutti triinii-tthvtmiu Nowst. . u antennae ; marginal spines. 
lACdKrUiu ; (/, aiuunna ; e, marginal spines. 



.vFuiCAN ALi: iNsi:r i‘> oin-v, i. 


i!ttv.Tl'ir [uir <c:irt‘oly hm^L^or than tlu‘ autriina'. Anal Inhn- attciuiatiai ; ajiua-s 
uith -Lncral -t'Hit s[>iin‘< ; aiul tlieiv i< a siiiir!-.* an i v.a\ hni^ 'Kaihor >inu<-. 
tri'inu" f|-«niu!ii‘ vi'iitral till,* lip of ulii.-lt piiijrri' In'uiihl t!u‘ a[>r\ of 

til,- Sti'^nnatic i'iofts shalinw ; railior ami h{tnitl\ pointnl, 

iitral o!ie a iittlu m<nv llian twiro ilu* haiuMh of ihr livn latrraN. Mar^niiai 
«piiu- (iiiT. 7,o) l<uio : they are aUo >et elo-ely tn-vther an 1 aiv h-- ileihilnons mi 
til,- i‘e[>lialic luaru'in tlian ei«evvhere. lX‘nn eell> luiiuite. Hinpha aiul u'i;v uiileiy 
-epai-atetl. There are a few ininnt.e ^[line^ jimt in aiKaiiee til llie anal hilies. 
l.eiiLrth, r7.J-l^'<3() nun. 

On (’itroiielia gra''> ; L^ntfhlte, l-^ixamla, tio. 11. llMiM f . < . (toirJi^y 

Till* in^eO.s were ."U nutiiermi> that they ahiio'l en\ere,I the iea\e> nl I he IikhI- 
piant : anti althnipi;li so ahiinilant (ptite !>S per et‘iH. nf tht*tn hail Iti'i'ii .leM mv e-1 
iiv a Ttialehliii [lara^lte ; ii i> hip:!i|y jua. liable, i liei'ef.ire, ihai the niai’kt‘«lly 
emivrv nature i)f the hnhy wae eair-eh hy the par;miles, >o iliai too miieh inijinrl- 
.iiice eannot he attaelnal tt> thl> ehaiaeter. 

Till* Coeeht snineuhat I'ereiiihle-' a niinatnre example nf Lx imnnn < liuii/iitiiiu, 
'■^ioimrel, lint i' elearly (listinet ; ajiarl fnnn il« 'inall h/.<* it mas in- easily tlm- 
lin-ui.-heii liv the eharat'ter ttf (In* antenna*, aii-l ihe elo>ei\ ^et marginal >pine'. 

I am (-xtremely imli'lneii to Mr. Im ImOi'emi for eiviim im* the npjMirl miitx ni 
lieM-rilmptr this insect ; I have pleaHire al.-n in aTipliiii; llie MS, na.me which he 
iia- o-iveii In it. Fio’iires nf the anlemia ami marelnal ''[nm- nl irr j/umn 
-■y-nn/n/en/i. Sii^^noi’et. ( 7, t/, m liave herni mhled fnr cmiveiiieiiet* o! reler.-iiee. 

Lecanium (Eulecaniumi trem®, New>u‘aii. 

Un “ N>amhvia ” : Ihilissa, Uoamla, 1. Xll. ItMoiO. OmrrAv). 

This .-peeies was ileMTlheti, tpii te rei-eiitly, liami examples enlieeleil liy rrnl. 
A. /immerinaiin, at Amani, Oennaii J'hisl Afiiea. llie leniaies hear a >lrtni;t 
mperlieial reseiiiblaiiee In Lcr/iH/Hi/i jH'fsiroi, l>nt may he reaiiily tli.-t)nii'm>he<l hy 
lilt verv (listinet ami strongly rimiitletl riiloe in the margin, a.> well a> I>y nlln r 
miptirtaui inm'pholo^ieal chaiaeLeis. 

Pulvinaria jacksoni, Newt^iemi. 

h)n Cotluii j Kyeriine, near Lake Salir-hnry, L'oiujtla, In. XIL llUd O , ( . 

f •uH'drlJ 

i ins reinarkabic Cia-ehi lia> liithertn heeii i’eeunied’' nnly Irmn liie VV i si, 
^ "ii't nl Alrica, where it wa^ innml infcsliii^ (hieain ami a specie' nl 
IN my nriginal liejjcriptinn uf the insect, 1 ealled attcmlinn in the, presenci: <>1 two 
tlaccid tiiberoles in the sti^inatic clefts as hcing niie nl the. marked r-jiecific 
'■haracters. In tlie examples frnm tin* Lt^anda lVnte<:tnrate these prnces.-es an; 
tiot visible, bnt I believe, Iniwever, that they hiivi* been enmpleltdy dertrnyeil by 
t Ai'e^ive niaeeratiuij in the. eaiistic }>nta.'h. Ilowt^vei* tjii> may l>e, tlie preat 
h'lipth nf the ovisac and its cnrinus fnnpoid apja-aranee will serve at mice to 
‘li'tiiipnish this from any other known species of tlie gemi.-. 


* Jourii, KcoiJ, liiul, U'o^. Vul, iJ.. So. b jj hO.j. 
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Pulvinaria psidii, 

On Mlrmnittlirnt Entnhbf*, 1- Vl 11.1010(0, (\ 0/;n.v/ry) ; 

atnl on ('oli(M>, MMhira J''on;st, lj;»un(la. lo. fX. l!^10(r. (\ (irnnky). 

!>)' tin; tniiiilx r of f<‘ni;ilc.s piTseril upon the loaves r^ubnutled, tliis 
1iisim:1 imii.-( cause serious iijjuiy to tin- soiree plant, 

Ceroplastes ugandse, s}>. n. 

VV'.s/ nj tfld - ilcniisplutncal, surface uneven and coarsely wrinkled, 

diKj evi<lenlly to shrinkai^r ; tiot divided ititf) “ plates ; ' lateral margin on oaidi 
side with a short and very hroad arm-like (‘xOmslon which slightly overlaps the 
hraiieh, if a slender one, to whi<di thr inseu^t is attached : posterior portion niav 
he broadly hiloh(jd and slightly recurved. C olour dull (‘rinison witli irregular 
greyish o<direous aia^as, the latter being probably due to abrasions of the surfaei*. 
In the, eoniparal iv (dy 1 resh (‘xamples, tin* wax violds to pressure and contains a 
largi- pereentagi; ol moist luau In the ^■(‘rv old (examples, the test becomes brittle 
and cellular. Length, LI 14 : width, 11-1:^ ; height, 11-12 mm. 

hi iiiiil{\ <uinh, -1 lemispherii'al, dorsum ohconical, with a very ilistinet tuh(MT](i, 
the apex ol wliicli is iurnished with a minute sharp ridge ; there is a similar ridge- 
like tnherele (m luther side of tlic rudimentary eaudal process, and one also over 
each oi tlie posterior stigmatic clefts. Ch'phalie lo1)e, strongly produced in the 
yoimg adult Lunale, mindi less so in old (examples. DcU’iti uniformly ami strongly 
ehilinised ; piia^oiis ; snriace almost eoviu’cd with rather widely separated 
papilla* by transmitted light these pajiillae a]i])car as small ovate glands 
(tig. in examples which have heiui macerated in jxdasli. Stigmatic* (“lefts 
(fig. H, ratluM- shallow, atid immediately above them is a largo broadly ovate 



Kig, 8. ( >■ Xewst ; rr. stigmatic cleft ; /». ilmsal pares : parasligmatic glands ; 

</, spine of the stigmatic cleft. 

group of eirnilar [mu'Cs (tig. S, r). Spiiu^s (tig. S, il) sluut. simple and not con- 
tinod to tin* margin. Diameter, 7 -S ; height, ti -7 mm. 

On ‘‘ Ainakelte, Uganda (('. C. (ioirdc^). 


• These are ahscni in a parasitised female, and the derm is thin and much mure liiglily 
jmUsheil. — U, N . 



AH:U’.\N >CALK INsKi'Ts (tomiLt). 


Tin- ji:i|K*r wrajipers in which the specimens were ]>:ieke(l wero :itl .-iiiiiieit dull 
rrnu><’H fr(Mii contixui with the waxen tt'sts c)l ilit si' tti>('ct''. i t s 

New, -t., also produces a sitnilar live \slii ii crushed : Imt although (lie 
(ft- of these two species are iihuo-t identical in celiMir. ilicre is no trai-e of tin' 
four white lines in i\ utnintin', Moix'over, the fcnialc oj the latter max he 
t,;i'ilv deterniined hv the papiilati* character of the derm, ami the di.-tim-t eential 
and lateral tubercles. 

Ceroplastes galeatus, s\k n. 

Trst i*f' fnndh', — Wax lianl ; ereainv wliiti’ or du>k\ \ellowi-h \Nhite; 

lonohh heniispherieal : ilivided into ilislinct plates: doi'Mjm nith a central ilaik 
niielt*ar spot situate in a tlec]) depre>slun, the latter exlmidniLt as a narrow 
iXi'oove a> tar as tli(‘ region ot the anal loho ; lateral plates separated ii\ dark 
dcpres-cil lim-s : lateral iiiai’oins over the stii^niatn* clefts jnaip iUino coh’.ider- 
ahiv hevorirf the hemispherical portion, in the form ol two peak-hke e\ti‘n-ion>. 
<tn botli surlact'S ot which an* the opa'[ue whili’ >l!;rnialie b;ind> ; area sur- 
rounding'' the aiiiil oriHee almost (h'limh'd. >o that (In* colour o) flic ni-re( i,- 
\ i-ihh‘. Wndtli, 4 ’.'it t o ; length. ] I'dit mm. 

Heniispli(‘rieal : >hiniiio mid imilortidv i-a-taiieoiis : (-ephaiie 
lolte .stron^dy d(‘fined ; stioinaiie eh‘f|s well marked. Antomia* (fio. !h -o id' -)\ 
'(•^■•ments ()f wliich the third is nnieli tin* huior-t : fornmia. d, tl^, tl.l 1. (d. '>J. 
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l-’it'. Newst. ; e. antenna : />, sti^uiiatie < li fLi witli spim^.s. 


beos normal. Sti^matic spines (lio. /,j rather sniall. inarrowly eonieal, and 
more nr less miifnnn ; the}' vjirv from 2.1-dH in number. Maroinai -piiie.- 
■'imple, atid rather short. Derm cells ovate, rather lar^e and widely separated, 
thotiirh most lunneron.s just witliin the rnaf'iLrin. Ana! lolies minute, (hindal 
pro(*ess obsolete. 

h'ood-idant not staled. Knteldn*, Ugarnla, 10. VI 11. IIMO (T. <\ (UmuUdj), 

Ihi.s insect belonj^s to that .section of the ‘^enns of wliieh C. fiuv'i- 

'///eo.v, Comst., may be taken as a type, d'he ilisiinjrnisliin^^ feature of the 
txj?t is the lateral e.xteusiuii of the wa.x, wdiieh is seen best wlieri the in.sect 



ItOHKUr XKWSTKAD—OBSKUVATlnNS oS' 


!Hi 


Ih I'cinovcil frotn the branch : it then hi-ar- a very ^trikiii^ re^ctii))latio(* tn a 
In^hinit in tuiniaturc ; wln-tln'r tlii- eharacter is a constant one nanains to \)v 
si-en, hiM as it is ]>rcscni in ail of tin- c\ani]il(js before nie, i feel that it cannot 
be line altogether to exi^cta'V ot localien ujaaj the >len<ler twij^s. There are no 
ilenlatc spines in tin* sti^nnatii- clefts a- in (\ luA the integiiiiient i> 

iiniioriiily eliitiiants in tin? oM example^. 

Ceroplastes vinsonioides, >\k n. 

/c,,7 c/ (i/({ aduU — I)n>kY criinsun, <jr brotvnisli with a faint tinge of 

(Insky crimson ; anterior margin sometina's paid' (pij^-^iljlv pale crimson or pink 
wheai Iresh) ; lorni ratlier hrija'lto' than long ; tiattish above, with a central 
nnclen.' ; sides slightly r(‘ctirvcd and projecting, and radiating from tliein are 
lour short, thick, clcvat(?d arm.-, tin* anterior pair Minastimi'S deeply eoii(‘avc 
d(»r.-ally, and all ol them nniv he tlpjied with white wax. 

/ rsl of i/niitHf (((btlf fri/i/ili\ Similar in (‘oloiir to that (d the older cxamjdrs ; 
Ihit, with (‘f hlral ari'a slightly rals('il and nneh ated ; sides with foni’ large and 
two small arms, the posU'iior pair -Injrtest and ti])ped with grevish wax. 
\(‘ntral snrlace ( tig. 10, with a ratln?r broad and conspieiioiisly white lim* of 
scciM'i i<m ( wax ) extending from each id tlie foin* ,-tigmatic (*lefts to the tij>s of 
tin; radiating arms ; the antt'rior half of tin* short posterior arms are also 
loi’jiH'd (d pnr(‘ white wax, liul this rarely (“xteiids to the dorsal surface. 
Length ol old I'xampies, d r} inm. ; wlilth, d fl min. ; height, 1 I'dO mm. 

hnimlc^ ^/(////^ - Ceplialie ri’gion without a hd»e-lik(> extension : caudal ]n-ocess 
rndinu'iitary ; stigmatie clefts (tig. 10. /;) sharply defined hut not verv dee]i ; 
spines large, eonieal, and somewliat irreguhir in si/e, arranged three dee]i in the 
<‘enti“e, sndihidy merging into a double row and finally into a single one on 
cither side ; cxti*rnally to these is a verv large isolateil and bluntly ])identat(* 
spine (lig. 10, rf separated from the group by a little mure than its own length ; 



Kig, in.-Oo^^iev/r}! rint^uiiiohlif:, Newst. : v(»ung adull female, ventral view ; b. stigmatie 
cleft, will) spines ; ( , bulciiuitc spine : d, r, ghiuds. 


parastigmatie glands nmnerous, forming a compact group just witliin the spines. 
Antenna^ of b-T segments. Logs rather long ; digitules very long, upper pair 
strongly dilated ; claw- minute. Montnin with several long slender spines. Apex 



AFRICAN’ :<CALE IN’^ECTSi (CnC('n>.K i. 


<.f Anal lobes with throe (possibly inoroi >jmio^ oiumiI' w liiol^tlhMnost lil.ial) 
nf ITIVIU lonjrih: near the base uf the lobe< are several larir^ >intineiet.. 
Derm with iiinunierablo spinnerets, tluwe ,>ij the biMsuiti fennin/aii iinliMinei* 
rlliptie /e<no ; some of these (tiif. 10, </,- ) have two. tdheis three oriliee<. l.eiii^oli, 
’J*7o imn. : width, l-.>() '1 mm. 

(hi('(dVee: Namukekera, Ihit<d)l)e, l^mnda, M. \'I1|. Itioiid’. ( ('..unlm. 
'riiere were several adult leiiiales fianii this hneditN : anil Mr. \\ \] iir,,ai 
Tn whom they were sent in the lirsi instaiiee. iia< retained pari of the ^-rii- 
A dnt^le adidt female was also [bund upon Itaikm at Kntt hhe, il. \. 

! r. Db/n/ev), but this in.lividual w:i> assoeiaied wiih. and emnplrirlv sur- 
raiiided by, a eoloiiy of the youiio' forms and male pnparia of a tvpiea! ^peeie. of 
C.rui^h.Us. 

'I'he liiM examples snbmitti'd for examination were reeordib in this Ibdletin 
i \ ol. I, j). In ). I 1i(‘ star-sh[i]a“d tests ol the vomiLf adidt females >ii rlo-elv 
iv-nidde tho-e of (V/exmm that I had at one t iiiie ( hoiinht llu‘in>.a-t refnabh- 
to this irerms ; but liavin^u' examined a lon^m,- s(u les ,d' speriniens. inehidm- some 
old adidt>. 1 have eonn* to the eoiudnsion that it >liniihl be piae<‘d in (Vmp/as!,.., 
bii- tl)e foUowlno reasons: — (I) the test is formed of >off and ea>d\ soliit)le 
uax : Ci) tlm ray-like extensions :ire un\ n‘taiiied imael in the hiler siaovs : 
id) tlie adult female is morjiholoi^deallv eoiioonerie with f 

Ceroplastes africanus, (Jreen. 

On Am, iff sp.: ivliartouni, A no'Io-ly^y pt iaii Sudan. :^j!. \’I. ]!)]()(//. //. h'nn/). 

I hi> laroe s])e<‘ios siauiis to be fairly eommon in l7oypl, Jii lolntf bv tin* immber 
o| e\ainph*s which liavi* been sidnnitteil to me li'oni time to linn*. 

Ceroplastes rusci t iann.). 

On ('ruforf/tts : ( i i/eli, Cairo, dl. VI 11. (\ frUIrnrhs). 

'Ihe I'ood-plant is new: Imt althoinrh this Coeeid has iM-en found upon several 
dillmait kiniD (d plants, it occur- most abundantly on t he f“Mlt I miI ed lin, to whieh 
li I- a very serious pest in parts of the Mc'ditiTi'anean ai‘ea. 

Ceroplastes quadrilineatus, Xewstead. 

^Inctemale only, (ui A/iono /miriiuia : Masjika. Ci'mid:), 1(1. I \b jpii!) ( (\ (\ 

Ceroplastes ? np. 

[hi ( offce ; Uganda (C. fbu/v/ey). 

1 tinsf are chiefly male pnparia, with a lew immature femah;s. .Not ivferabh*, 

I think, to i'^'roplosff's nnsoaiuidrs, as they are ([uite lypieal in form, and have 
‘“o iiKim lateral processes {;f Avhite \va\ to agree in anv measure with tliis 
‘]>eei(*s. 

Ceroplastes ? sp. 

[hi M‘irkhimia phtyra]}/! • Ndege, Uganda, 28. IV. 1910 (V. U. CbWyyy 
A> the waxy coverings of the spet-imens are all ilarnaged and the fbmah* 
‘"‘mature, it is impossible to determine the specieii. 



9H UOnflRT XEWSTKAD— OliSERVATrOXS ox 

Ceroplastes Hj>. 

Mal(* piipnria only ; [)ossibly of ('. tinailrilineiitHs^ but a ih there were no 
fenml(!H associated with them it is im[)OSsihlc to he definite on this point. 

On AiKniti niurlrata ; ^fa^akla, 10 . IV. 1009 {(', (\ (iinctlty). 

Ceroplastes Hp. 

.Male jujjjiiria only. 

I'hitehhe, U^mrwhi, 3. UI. 1910(0, ('. dov'dry). 

Ceroplastes h]j. 

M.'ilo puparia only. 

On Ihirk-clotl) tree (/Vc//.s); Bukoba. Oernian Fast Africa, 4. IV. 1910 

{(U (\ (iornley). 

Inglisia conch iformis, Nb w stead. 

On I*si(fiu/ti ffuyura ; Entebbe, Uganda (C. C, doirf/fy), 

Ceroplastodes gowdeyi, sp. n. 

7Va7 (ff Ff)n(fle (fij(, 1 1, /z).-- Ojaupie wliito, ‘glassy: distinctly divided into 
relatively lar/re, polyj^onal jilat(‘s givin^^ the test a coarsely reticulated appearance; 
form varying from short r^viite to elongate ovate; dorsum flat; marginal series 
of j)lates shkping downwards ; anterior lliird of ventiail surface nivhscd witli 
similar [>lat(“s to thosi^ forming the upj^er surface of the test, but a])parently 
theses arc not continued beyond the area occupitMl In the fenuih*. The ventral 
surfac(^ of tln' dors:d ])lates is covered with densely felted wax, Lengtli, 
averaging T/K) mm. 



Fijf. \ \,~Ci'n^pl(\sioih'A ({ou'ih'i/i, Newst. : c. test or puparium of adult female ; 

/>, imparinm of male. 

Femali\ ndidi, — Eying freely wdthin the test, Init after gestation occupying the 
anterior portion only ; the cavity behind the body being filled with empty skins 
of the ova and a little fioeeulent w*a\. Body shrivelled but distinctly Lccanoid 
in form ; front slightly produced. 



AFRICAN' SOAI.K INSKi' I S (r(>CrU>.V.l 


yruuih\ oU (iihilt . — Tlu'so woro so rtivt‘l(i|u'il Itv tile h\ pli:i' nl a 

fuML'n' t‘* ronil(‘r lu'Aiiy ail the sii iicunal iletails in^ h uas po->il)lt‘ to 

;t*eertaiii, ho\v<'V<.'fj that tlio aintanue are •'imilar tn. nr alnutvt with. ihoM- 

ill the Vdimi; ailult : the lariii' (ior*al [)ori‘^ aro also |ire‘'nnt, llinniili ii i> iiiipo^ihlo 
t(t -av if llioy aiX' arran^^'il In tho sanu* way ; ihe maiijiiial .'piiK^s am iiloiitual ; 
lint the (liLtltnlos ul tho anterior tarsi (ii^. 12, '/) am iimm flintiiiotlv (lilat»‘<l, ami 
of the claw am sll^rlitly spatliitliforiii. 



!■ i:/. Xi.ovst. ; yniini^ a'liili. f(‘iinli' ; h. tafMis n( t)M adull. f'l-nialn ; 

•. :inr*iiiia ; <!, tarsus; c, <i<,vin ; /, one of ilir pairt'd ciM iilar l'1:omIs, ^mjlral a'jii-cf ; </, iln' 
same in jirnlilt' ; A, siiL'inatir clf.'ft. 

l’'»in>ib\ f/itun(f tnhflt — ()voi(h Anal nh'tl well ili'IInml : lohes lont,'‘('r 

than hroad ; smiferons rin^^ witli ttai hairs. Aiiloiina' ( lij^. l2, /’) of ei;,''!!! 
'eniiuails : the sixth and seviaith (an h with a single; slemh r -pine, the mprhtli wilh 
h ■» : tliere is a \ery lon;^ hair urisin;: froni near tin' ha^e of llu; third ami 
another Iroin near tint apex of the fifth. Legs well dcvelojind ; inigiies (fig. 12, 
very ^h^^^l uml sinldeniv pointed ; tligitiilo; broadly spatliiiliforni : tai'sal digitnles 
'••ry long and stout, hut the apex is onlv slightly dilated, Stigonatit; (didts 
(fig. 12, //)very deep and narrou : tin* two lateral spines long* stout and hlnntly 
|"'inted : nnirginal spines short, simple. Derm (fig. 12. r) with small ovut<‘ pores, 
widely se|)arated and faintlv indieated. There an* four pairs of ciretdar glands 
/*!/), ihc first ]ilaced near tint antr-rior margin ; llie second near tin* base 
'd the anteniKC ; the third near the inst'rtion of the seefjiid pair of leg» ; the; 
fourth near tlie posterior margin, one on eltlier side of tlie anal cleft. 
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UOBKUT NEWSTBAB— Oli^EUVATIONS ON 


M(th> ptfporftini (fi^. IK — Wliiti', sr^iiinpaf^H' aii<l trla.'.^v. Form notdiffcrin:^ 
miitcriiiily from that of tfio Ijcnninin. 

On Afrioan l>;U'k-tr(‘(‘ [ i'ivnA >|).) ; K'^oifida ProtGi:t(n’ate ( O. C, (iuirdcii). 

Tin- (•xaiiiplns worn asHociatO'l witli Li‘v in\nin tiHjnnn^ XcitnC!', aiul hoiio'’ hn- 
tho tiio>:l pju’t liiuily ilatmij^cd or covnrrd witli “ -oot fungus ” wore rnlstakoo, in 
tho first instaimc*, for tlo^ |)ii[)aria of tli(^ ij-rmtiHin. 

This very itit(*n‘StlMo ittsoci is doarly r|istim:t, juhI is, 1 think, riirhtly placed in 
('rrvpiistudrs ; though (In* presence (d' larf'f' paired inlands have not hitherto 
heen ohservcti In that eenn-., I havi' nnndi plea.'inaMti dcdicatiiii^ the species it. 
M r. ( ’. ( ( Miwdcv, who Ini' done mindi to advance our knowlcdj'c id’ the Coc<-id 
lanna of K^andji during tlie last two years : and w’c sincerely trust that lii' 
rcs<'arches in future may f)e rewarded 1>y the diseovmy of many interestin']: foriiw 
of tiu’sc and other ins(‘(*ts. 

Dactylopius longispinus, Tar<<. 

On vine; Mehelleli-Moii.-.-a, Fltypt, Ani^oist, KJlO(/’. (\ ilfUntiks) \ found 
also (Ml the loliai^c! of Man^o) tna s imported Irom ( evlon. ’ I lortnadtnral 
Society’s ( tanleii, 0 iz(di, ]it, .‘!(). 1 1 K Kilt)(/’ {\ Uliltorh.s), 

'I'liis eommon mealy hu^' is praiUieallv eosiiiopolitaii, and attacks a lar'o- 
nnmher of plants h(‘lonu'in^^ to various Orders. 

Tachardia decorella, Maskeii. 

On Jjfiui// iiiHrirah/ : Masaka, Ujiandaj 1(1. IV. l!)()h(r, (rtnnlry^, 

'I his hu'-prmlnein” (’eeeid is new to ihe African lanna, havinu’ been hitherto 
rn’ordial only frem Australia, liidiii and Chitia. Coekerell has deserilx'd (wo 
spi'cies ii'om Natal, 7’. and 7'. o///n/o, so that there are tiow three African 

represmitatlves of the ^eiins. The aifloimt of lae secrt*t(‘d hv 7'. f/rrorrlla is not 
sutlieieiit to })(‘ of any vaiui' from a eonmu'reiLil ])oint of view. 

Icerya longisetosa, Xewstead. 

On the hraindies of an undetermined ‘'liiaih. near tlie nnrth-wiS'^tern shore of 
[.lake Nvasa, lit) mlh's south of KaroiiLfa, 1 . \ II. l!M() -I. \ittrt ). 

This lnst'<‘t was rei'cntlv deseril)(Mt from material (“olleeted 1>y Krof. \ osseh r, 
at Ainani, Oerman Fast Africa, on Araria sp. 

Aspidoproctus maximus. Sanders. 

On an undetermined tr(‘e. at Fort danieson. North I'aistern lUiodesia. *1 line. 
1910 (N. A. AVurek 

This IS the so-called ** (ioliath (’oeeid, ’ and is certainly tin' ^iant of its race, 
well-mat ur(‘d t'\amplcs measurin],: as mneh a.s l>l> mm. in lenirth. It was dis- 
covered by Dr. Fullehoru in liJOT :it Lanpmbiiru', Oernian FiHst Africa, and 
during' recent years has become a pest in Rhodesia. 

Lecaniodiaspis africana, sp. n. 

«/W(7//ho N ewstead (^nart. Jonrn. Tdverpool ITniv. 

I, 2, ])p, BD, 72 f 190(1) ; Draper. Scale-Insects of Fixvpt, p. 11 (1007), 

This insect may at least be (‘onsiilerod as one of the minor pests of E^ypt. 
All the tnatorial whiidi has hitherto [uisseil tliroiiLrh my hands were immature 
fenndes without ovisacs, In my jirivate report to the Director of the Institute 



AFIUCAV IN'SKOT^ (i (U'riO.VK 
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.{ rr,.|vir;il l^o^oarrli. Livt‘rp(Hil rnivnsity. 1 ri'ft ired ilit‘ s|»o<’h',<i liuiilufullv Ih 
. ij,. tr^iiu- JiitiOiiita, at tin* tiim*. it tlir prtn i-idiial spnnitid tiaiin* 

■/•/.-nff. A nopv df tiiy r(*[nii-l foi'W itrdril In Mr. DrajK-r. tlu- Ddlia 

j'.jrnud' < tardcu.s Cairo. Idifortiiiiatcly tin* spaidtin iiaiun na- piildi^lh-d 

f l.v tin* ivspertivi* aiitliurit ir^ Inadvrrti'iiily, aial iiinii imw I lia\i‘ lu'nii 
to (K-al wtlli tin* iiKittor as tlio orii^inal inainaal lo^^ctlmr with a imiiilM*r of 
i.rlii-r lCirv[)tian Cocoitls was acridoiitally dotroyod. Now, iliaiiK'- in Mr. 
Wid<-<M*k>. who lias sent nn* a mnnlior of lomali s in vai'ioii> [ (lavc Ikh'ii 

,|>ir tn inako more (‘xfondnl olix-rvatioii'- and hiniisl! ilotad^ rcLtardiiiit itn* 'troi’- 
charaotor-s „f tin* iiisoia. 

f',nt‘ih — Vorv (do.soly K'lh'd and almost wax-likc in ;ij)|n*aratii*(“» 

( 'p-am'Inill or straw-nttlonia'd. iM'coiniiio j^na'vor alter loiiy ex po-iirr. l-'o)*ni “-hurt 
-o.itfaii'l V('rv liiolily (*oiivo\ ; postorior half \\itl! a ialnt tramd' a s)i(»rt modiaii 
hot this is, in old oxarniih's, dko-i* or los lirok^m ti[» into a smaos of faint 
; iih.-rriilar jin>joctl(ins : on nitlifr side of ilu' (-(‘tilral ridi^i are a nonihni' of tiain- 
viM'Sf ridoos. varvint; Ul iiitritsitv acrco'dino to llic a^e id t la* ludi vidnal, hot In all 
, they are Internijitod centiMlly. and in old r'xaiiijili**' tlmy an* often n-jna*- 
-I Htrd iiH'n'lv hv iiiiniite tolicreular jiroji'clions. Average h'liL^tli, nnn.; width, 
.'j.-jii inio, 

}■' iitrt}>\ (hbilt . — Very short ovato or snb-i'inmla i* in out fine, al'ier itiaer-ralion in 
[.•-ladi. Antenna* ( lio. lo. o)ol sr\ on or eiLflit si'H'inenls ; M\tli uilli one, eiL.dilh 



! i.i. utiiiini'i, Niovsi. : an ti'ijna nf f* (aa)'' ; ii't,' nf fiaiialu : cinlniis 

form fif tile troi hanifr. as so ii in some iialiv idnals : < , nifiiiiim : »/. sjiiroierel. 

■:di ihna* rtitlier strai^dit and (d>tu.si'ly pointed spines; there i.s a slio-lif 
■' ifiation in tin* ixdative length of flm individnal si'emeiifs and also a.syni- 
' e try. Leo-s (fi;LC. Id, /») present but atrophieil, IfiiLitli less than tlnit of the 
Oi!*'nn:e : claws with a di.stiiiet \entral tooth. The whoh* of the dorsal .surface, 
t die (U‘rin is thickly and evenly studtierl with 8-shap(:d o'lands, all of uniform 
•i/'- and structure, but they are <{enerally tilted so tint! the double ori/iia*, whir'h 
- tiieni the eliaraeteristir* 8-.-haped appearaiiee, is rendf-red invisibh*. Anal 
•m:iiieiit with a rather .shallow (deft which is (dosed ventrally, tis jn otlier nn'tnhcrs 
' d,e irniuis, with a lar^c bdobed jdate, each lobe bein;' apprrjxiniijtely trianpnilar 
"iitline, bearing a short .stout spine at the apex and two or more near tin* liase. 

ji 
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Anul rin;' witli t<*n stout finirs. TIuu'c unt !f-u short spints of varying 

lengths at tho tiuir^^^ins t>f tlu: atiiil ololt; but tluuc an; none at thc‘ margins of 
tii(! IkxIv ; Umuc is, iiir>roov(‘r, no of any stigmiitic cbjfts or of tin; spines 

whieli usually aoooinpany t!n'S(‘ st lurtiuais. Dtuiii, imnn iliatoly (jpposite tin; bast* 
of tin; ana! bilobcil platt*, with -loa-ral .-pino't‘ hairs, somo of which arc verv 
long or o<|ual in hmgth to the longest axis of the plate. Tin re are usuallv five 
(•I’ibriforin cireuhii' jilates arrang<<l in two longitudinal and slightly divergent 
series. Inuigtli, d.dO 1 mm. 

f/oinii/ —Dusky red-brown, brown or smoky brown, gein'rally 

protected by a liiin eoatitigiif grey or (n hreous and '(Jinewlial granular secretion. 
Kiither elongate and shaped >oMie\vljul liko a Lrraninin ; dorsum witli a verv 
jifoiiuunced k(‘el, at the ba'e of wbicli i' a regular serios of short transverse 
ridg4‘s, iiit(“i'rnp(e<l in tin* ceiiti'e by a deep longitudinal grouse. Wiiat the insect 
is like in Hie it is not po.ssiblr to <av ; but it is ipilti* (-vldenl that ihi* transverse 
I'ldgi's whieh art* so l iearly indieated in (he dried e.\aiiiple< c-orn-spoiul witli those 
foiunl in the te>ts or ovisaes of tin* old adult female«:, 

.1/o/e jui juininn. — Oehi'i'OUs bull or jiale slraw-eolour<*d, riirelv ereamy white ; 
form normal : transvi'i'se segiiH*utat ion or rnlgos gein'raliy ilistinet. lAUigth, 
l.dtt-li mm. 

On . leue/u uru/uVo ; I'j/liel el Nakhl, Ixgypt, Noveiniier, Ibny(/'\ (\ it i(lrovhs)\ 
and on tlie same kind of tree in 1 ppsr Egypt, above Aswan, »lu]y, lUOy 
( also oil /’Veirs sp., near I'airo, smnnier, l!K)t) (/'. (\ iViUvovh.-^), 
i.n't(nioili<i>pts i}tini<^snr (Maskeii) is, as lai' as I ean gatlu'f, the onlv utln*]’ 
Arriean representative ot the genus, d'his speeu's was eonsidered by AlaskelE 
as onlv a variety of his /.. yo“esy/ef/u//s. ('oekerell.t however, raised to 

speeifie rank, though he has not. to ^u* best iif my knowledge, stall'd his reasons 
for doing so. Keeently I had thought that L. ufrictinn. might be spi'eHieally 
identiea! with Maskeil's iniumsm- ; but Maskt'il {(or, c\f.) distinetly stales that the 
“ fi'et ' are absent m his /.. prospodidis, and that as tar as he cuiild see "tliere is 
nolliing but sr/a* and eolour ' to distinguish his var. w/mestc from it. I have 
eome to the eoneluslon, therefore, 1 hat as /.. itj'rirano ]K>ssesses volativelv well 
developed legs it caimol be refi'iable to either of Maski'll's species. 

Tachardia longisetosa, sp. n. 

7V.s/ of /euiu/e.-- Smoky oehreiius bull' to dusky amber-vellow. Isolated 

examples are distinctly lu*iuis[>hcrical in form, with strong and soniewliat wa\y 
ridges radiating from the dorsmn, t'eiitral orilicc distinct and surrounded by a 
dull crimson urea. Diameter, i> d mm, 

i\‘nui{i\ uduit . — Ovoid In outline, after maceration in jiotash. Antenna* absent. 
‘‘ Ear tubes" \ ei'v short and mucli more trans)nircut than in T. <fm>/rlluy Mask.; 
sub-eontral grouji of port's coiujiact ; outside the central comjioimd group are 
several (17-20) circular pores irregularly scattered over the broader portion of 
tlie structure ; surface evidently reticulated. Anal spine distinctly funnel-shapinl. 
Anal process ])romineiit t anal ring with ton very long hairs projecting eon- 
sideiably beyond the pointed dorsal ]irocess (? modified anal lobes); the latter 

• Trans. N, /iC aland Inst.. ISOO. p. 316. 
j- Choek List, 8upp. p. 31)2 
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with ili>tinot xTiatioiiN ai ur mar tln‘ {'U m* <if i In Jdi sil ‘['Iw imli\nl\i:il 

‘jjianiU foniiinLT the coiiijHiuiul inar^'iital ii:r"U|i>. ciii ular ; crtiiral nrilirr i '■(■uh'lifoji- 
lik(‘ : pcrijiln'i'v nitli trom !i- 1 i‘K-ar. Itcad-liki' ; uhiij two t)i4‘ lattor 

aiv jtrr't'itt tlh'V aiv arraiii^rii on opjio-ilr .ndr- ; when there are three |lu'\ lorm 
a triaitirlej ami wlnn (nur in imiiiher tlie\ are ei|nilaterali\ phieed. loaiLtlh 
(a^era‘r^‘h ^ tnni. 

( )jj /-Ve//.-. s]n { Ikirk-elutli tiiM'l; l'j!lehl)e. Ui^ainla. 1 tl. III. l!*l It 

'Fhe te?t«i nf tlti' 'peeie' 1 lea i' a \er_\ '•trone I'exanlilanee t<t llio-r oi’ ’f \ >1' < o>t H'f, 
Mark., hat they are oeiierallv iarirer and le>v re^nilarin torin. Idle Itanah' ditlei-s 
from tlie latter in tin* ‘^N‘eat ieii^Mli of the hair- of the anal ritn:’ : and Iroin 
7'. (irfiariln, ('ockeiadl, lit the .ihrrliee of ailtelllian 

A lar^e pereeiitaum of the iH'oet- are init-sted with ( hah'idld^. 

Aonidia glandulosa, ,-p. n. 

Ainiiilid ifioihli/lti’yti, New^tead. l)ra)n‘r i >/ee o t, Seale*l n^eetr oi !‘]” \|it. 

p. 1 I t 

i’nnair -St i',i w -I'oh piired or oehrt'oU'i Initl w itlt taint palidie" •>! dull 

(iraiiit^e'Vellow : lil^^dilv eoii\e\, '■oiin ttnie'; oheotiieai, wifli t)ie hi^lie-t portion 
towards the anterior niari^dn ; niai'L^ntiv thin and 'oinei ime' roiimied ; lar \ al pelliele 
veilow, rri'iierallv eonipleieU hidden; ^eeoiid [lellielr invariahlv eoveri’d willi 
-eeretion. Ndmtral 'iirfaee while, with an external /one of p.ile \ellowi4i wliite ; 
rea'oml pellnde lai'ire, lirii^dit oranuc-v ellow . niidi*. \ eiitralseah- while ; einailar : 
thiek al the niaroiiir. thin and >etui-t ra n>jia rent eeiiitMllN. Diameter. mm. 



Fig. 14.— de/o‘7ei Xowst, : a, adult feinule : h. margin of [pygidiurn : e, n.vm|dial 

(Heeppfid biago) female, 

Fcmak. wlnJi 14, ^/}.— M'ith the eeiilmlic .^eoiiient slrnn^rlv defimjd uml 
distinctly artietilatoil. anteriia’ rnarunn very hroadly rounded, liudiirieiilary 
antenrnt* with a sirnjile >pinc. rarastiomatic j^darid.' .5-U in niimhet’) lai’oe : jn.st 
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iti a(lvaiK!<; (if tiu-sd arc two slcudcr liair^ ; thcic i>a 'iinllarliair near antennte 
and n.'iiiiilly O^ir mar^dniii onc'. 'I’lioracic until >c\'cral fd-f)) slender 

.sjjinosc hair.-. Pyj^dd iuin V(;t‘y hroicllv mmi the central area of the ilorsal 

Hurfacc willi Iniitimerahh! clear granular .'pace- i'' Ltlands) rendering the Intcrruinent 
strikingly characteri.-lic ; ilfiisal poia s in three uadUlefinctl serie.- ; niarjrln 
14, A) dlsliiictly (aaaiiilat(‘d and thlekein^d ; iic dlaii l(d)e> u iihdy separated and 
<livcr;^ciit. ; .-econd pair small ; third rndimentarv : tln-rc are 2 -li nidimentary 
si[uain<‘S Ixilua'cii the st^cond and tliird lohe- and A f) luicy slender spines beyond 
(hem. Vaginal oritii'c te ar tin; base of tin- pvirldimu. Anal oriH(!e just within 
the mar;;;iii ; this mean is parliv i4os(‘d iiv a pail' of valve-like process(‘.s. 

(tif^. 1 b c). - [ntc^uineiit St i'mi;^lv ehltinised. Ce[)halie sej^meut 
much more constrict(;d than in the adult inseet. tin; articulation is also much more 
pronourictid, iind ju-t within the antiuior margin is a [lair of larj'e clear ovoid 
spai'cs (V ^dandiilar) \vhich stand out in inarkfMl cmitrast with the surrounding 
tissiH's, l*y^idnnii simihir to tha! of tln^ adult, but the, nu'duin lobts are (dose 
toj^ctln;!’, the margin is more -Ironttlv crenuiaO; 1. and the ch'ar “granular” spaces 
on the dorsal ai’ca an; h;.ss (‘onsj)i(juous owim^'' ti» tlu‘ opaeily of the inteu’iiinent. 

On '‘Sunt’' trc(‘ { .{rnria rtruhicit) \ Ppper l^Lfept, above Aswan, .1 uly, 1 !I0*J 
( A'. //ny/cN). Tin; sp(M;imcin i'(‘(;ordcd bv Mr. I)r:ipi;r ( Aic. eiV.) wen* also found 
on Araria arahtni^ in l^^vjit. 

As (In* nvmphal feinahts an‘ iniicb more ta-ilv pri'parcd for microsoopicid 
examination than the adults, tin* pair of lar^(“ c.cpbalie (?) ^dands will serve at 
oma; to distm^iiisU this in-(S‘t Irom it- allies ; and both statf(*s may be rceoe^uised 
liy tin' curious appi'arance of tin' pvii'idluin. 

Sphferococcus marlatti (PdcIok id. 

I*hti'nh'ovrus (narhifti, ( 'ock^'i'cll, Pr. Ai‘. N. Sci. IMi.. p, 202 (189‘J)- 

Snfuer(K-tirrHA ihuiprr't^ Ni'wsti'ad, t^uiii't .Imii'. Livi'i'ponl I'niv. I., 2, p. 70 
(11)00); Draper, Seah‘-1 nsi'cts of Kitypt, p. 12 (lOoT). 

Ifiivinit n;-(‘xamlned mv niatci ial. I havi' ('onu' to tlu* conclusion that the iiist'ct 
wbicb 1 reconb'd (/cc, ed.t is spccitlcallv identical with ('ockerell's l^iorniiorcu^ 
m<i fbit i i ^ \\\\A as the latter was di'siu’iin' ! in iS91), tlie name ifraprri must sink as 
a synonvm. 1 do nut am’cc with C'ockercll. howi'vi'r, that this insect should be 
sejiaratod from Spfftcr<hu>n-ns, Maskell, .-Imply bei'aust' tin* anti'iina* aim “reduced 
to a mere tubi'rel(>." AH the characters ari' n'ally conformable to tlie "omis and 
as rei^ards the anti'iuue Maskell^ distinctlv states that tlu'se origans are “some- 
times atro]iliied." I am convinced tluua'fore that /Ve* /tAvirr/zx, as a genus, ('aniiot 
stand. Coekeivirs types were found in .Vmcriea on date palms ■<p.) 

imported fnnn Algi'ria. Draper [lo<\ rit.) says that these inseets locate themselves 
at tlie base of (In' leaf stalks which they eoin])letely cover with the white 
rioeculent or feltetl tnatter. lie stat'cs also that “ tlie pest can be destroyed by 
painting with strong kerosinc emulsion whi(‘h should reai'h all info-sted parts’ 
and further that it is very eommou in Lower Ljiypt. 

* Trans. X. Zealand Inst. V. XXV.. \k 237 (1892). 


Map, 191 L 
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Uv lioiiriii Nkw^ ri: \i>, M.Si ,, A.H.S., \i\ 

'I’lu* ix-huirkaMc Iti-rcl luTiMii (If.-i-riln .1 i,* \\\r t'.uinK nf 

\>lii('li rclal I vt'l \ tfu “iiii'ii- have liiiiiriio lin n Iruiii Alin :i. I ln' 

(and also 1 he larva' 1 rovoT I u il liilrnsr tii;i>vt*s ui wliiti' 

rioiHMiU'iil or wooUliki' \va\. .1,. taralf 'Iraiid'- ol wliii li atv s tiiii liiiios owr onr 
irudi in IoultiIj. I'Iihso llocriilf-iil cov aia ai i atiLiod tom tln r in lari^r [tatrln '^ 

on Ijotli the li'avcs atul stmi- M' the foixl-jJaiK -o (liaJ tlir\ aiv llio)a'li\ naidi-rod 
nxist I'onspiruotjs. i lie lialn! of 'ia‘rrt ihl:' ( ovoiint^'^ oj wliito waN otiinnion lo 
nianv nioiubvi's ot tlii' faindv of tin' 1 loiniiiMi ra ; but ihc iiival Irni^lh touhirli 
it attains in this s])ia-ii'- !>< (piltr (.'wt'jiihpnal and iiolcwoii li>-. 

Pseudoeriopsylla, -. ik u. 

Ht'tnalc ; — Ilnad wiili tlir froii'' twice a- broad a- loina. iVoni iinlcntati' oi" 
sholitlv (deft ; nves ln‘itiisjili<'rical, | pi'oniiiiciij . 1 Iniiav with llic pronoluin cijiia! 

in wnltii to the iron.*', I'onvi’X. \\ ino" ifio. I‘d btnailU laiiccolat<‘, with a lai'oi' 
>lii:ina; •'^tcni <d sub-costal \'cin lu-arK a- loiii: a* the ii|i|n'r biaiieli of tin* 
eiil.jitus : radius id -iib-eo-ta -lioit, aial fi'oiii it ai'i'c- a \rr\ sPorl 'U|pei‘niiiiiri‘ar\ 
vein whidi nna’o'es into the eo-ta near the middle. 

Pseudoeriopsylla nyasae, sp. n. 

/'ffHdic , — ('oloiir i)( dried specimens piJe nelireim- bull ; iiie-oi lioi'ax with two 
bilateral, (dont,Mteil and curved blutche- of pale brown, \bmter of abdomen 
covered with deiise creaiiiv white plate,*' id ua\. Aiileiina' fuKotis, tips infill- 
cated. Hye- black, with a faiiil niaroin of pale crlin'oii. HeL'* ochrcoiis hutl : 
tibia! spines jet-black. in^-* (l ivtia) (^iL^ idi h\ aline, broadls hiiiceidale. eip-la 



Fig. 1, — utfaair, : wing {(.'lytron ) nf fianale, 

more distinctly arched than the liiinl martgin : stigma laron*, upper portions of 
tlie pci'ipherv blai'k or infuscated ; stem id -ub-coT'la inlu'catcd jus| hehov its 
junction with the cuhitus ; there is al>o a laro'e infuseated area or hlaekish spot 
on the margin inirncdiately Ijcdiind tlie lower fork of the eiihitus : the lips 
of the succeeding veins on the hiinl margit: are al.^o infuseated and there are 
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1 |•iarl;^(l!:lr ffpots and «‘<|nldi,-ta!it lu^twoeti tlu;rn, forrnud by 

(if (lark cdldiirod sjiltic*^. I^i-ngtli df 3‘dO inin, ; Icngtli ot 

wing, d nitn. 

I^upa, — ( )c}ii’ddn.s bull to dcbrcoio kniwn olried cxanipb'.*). Anttnnie of 
tliHM* scgindiit'-, df wliicli tlic third is much the longest : all the segments with 
nuiny liin* hairs s(une (if wliich iirc huig, ot licrs very short, and there arc two 
'^letidi-r sjiitK S at the tip of th(j Im-mirial S(‘giiient. l^egs <tout and setose. W ing- 
'heaths with a Irirjge of rathm- hiiig shnider bristi(‘S imd slender s]>ines arranged 
more, or less alternateiv. Alidonien short aiel broadly rounded j)osterlorly. 
niai'gin with a fringe of fiin* lii’isth's or bail's ; dm-tu with hirge tracts of minute 
circular sjiiniKnets, and s\ ith narrow handsrjf ininiitc s]iincs arranged transversely. 

Serff fionart/ an'ri’inff of lan'a. -Ihire wliiU*, e(>ni[)dsed basally oi dense 
tlocenlcnl matt(‘r, externally of very long wool-like rilainent-' varying in length 
fi'om f) to 20 mm. 

/>/(/.>•. I *a!c vclldwisli, wlu'ii empty pearly white, d'la'y are laid upon the 
surface* of the leave.' and aiM* proteet(Ml with a layer of white and rather densely 
f(‘lled wax, the latt(“i' (‘xtendirig beyond tin* egos for some considerable distance. 

On tin* h*av(‘s and small branches of a sj>l‘c1(‘s of fig (local name ‘‘ Ka(*hire ); 
near tlie, north-^vest shore of Lake Nyasa, 4. \ II. Ittllt {S. .1. Aevt/v). 

April iHth, ID 11. 
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ON Till-: (iKNri'AL AUMA'rrKi: ok tui: mam:s or 

(ii.OSSIN A Mi:))U'OUlM. A I 
AM) (ilA)SSlNA TAi;ANiFOKMIS. WKSTWOOD. 


1)V K<Uii;i:T N i:\v> 1 1. \ M.Sr., A.I..S,. 


SiiM'c till’ Kill (li iiiv ji;i|ii‘r ilnilniL: uilli ihc t ;i \ niuHiiu' rlKUMrlcrs nl 

tiiK .u'liiiituiv- i»t liic mnlc'; (if all l!i>' thru knuwii ■'|lr<“n■'^ oi I '•ri--r-tiir-i ' 

Mr. K. K. Au'trii lia' vri‘\ kiiiilK alhiwril mr lo (‘\ainiiir a j'aratNpr lO lit" 
uudirormH \ :niil Mr. (iu\ A. i\ . M ar-liali. nii Uriiall n! ihr hjiil'itiKi- 
hi^Mral Hrst'arrli ( h itiUiiil t('r (’i'rn]ilral .\iVira). ha- "iihniitlr.i t-i iiir thr 'jirriiiirii 
fi{ (i. idlifitillorntls, Wi'^tnomh upon wliirli Mi-. Au'lni ha-nl In- ri -fir -rript imi t 
of tin* main <(f t liis "j iri-irs. I am rxirnnrU iniirhirl to llir-r ^rmlrnirii hir 
oi\ ino nir 1 hr ojipoi’t unit o| making: a mu-i o-i'npiral r \ aminat ion of t In -r in^rr! - . a- 
tiirrrliv it has rnahlrd inr lo l omph-ti- mv olot rvation- dm thr malr aniialnrr oj 
lln‘ t."rtsi‘-tlirs, anil also to roinplctr thr >i‘t o| drawmo" ilhi'-l rat t vi- oi ihr main 
iiiorpliolooinal rharartrrs oi thrsr oiLiaio. 

Tlir rNainlnalioii ha> rrvralril thr fart that thr -nprrioi- rlar-p*-!-' {-( in hoih 
litruivs ) jirr frr(‘ a." in othri- mrinhrr" of thi' " fuMn Ltronp ( N r\\ >tra<L /.r . ) hut 
in otiirr rrsp<*rt'^, (“^priaallv in ihr foi'in of flir liarin','. lhr\ arr maikri|l\ (Ii"Imh-I : 
ami tlirsr or^r;ijis alonr will srrvr a^ a iraiiv niraii" of nirnt ifirat nni ; tiio-r of 
a. tdhfftiifdrmis^ hrino iiniisnallv roiiiplrx. while tlio*(‘ o| (i. iitfdiiornm an- 
(■xtrriiM'iv 'iin])h‘. Apart from I lir i-iirl oral rfiararlrr of thr armaliirr of llir 
malr', liotli srxrs in d. tnrdirttrn m ma\ hr di'l inr ni'lir^l ))\' ihr >hoi-lnr" of 
thr lateral hranrlirs of the hairs of ihi- ai'isla. 

I do nof p'roposr in thi." r.omrniiiiiiatioii to piarr thr-r t"»lsr-flir' ni ihrir 
n-lative ]io"itioiss in tin* svnopsi." whirh has airraiiv fu rn pnhii'lird m tie- Ihilh tin, 
a", sinrr thr ])nhliratioii ol .Mr. Au>trn’' mo"t r\<-rllri)t “ (lamlliook ol the 
'r."rtsr-fiit‘sA this is rpiite nnnrrnssary. 

1 mav here add, in ronncmtion with this >id!irr,t, that 1 have rr-rriitly rxamiiird 
a single tiiale (ihissina p(ijpdli,<, wlm-li wit" raptured hv Dr. .\llan Kinghorn m 
N.K. Rhodesia, and have found that thr superior rlasprrs of tliis sperimni arr 
not specifically identical wit!) those found in the (iamhia and rl."(ov}i(:rr on t hr 
West Coast of Africa. As th(> niirrosropiral ])repai'ation of the annatnrr is not 
in a perfect stale of preservation, [ rannot yet add any further parlirulai-- : Iml 
as far as I can judge at present, I ladieve it to hr rrjuajsentativi- ol a distim*! nirr. 


• Bull. Ent. Hes., Vol. ih, p. H. I'Jlh 
I Handbook of the Tsetfso-llio", p. Sit Ihll. 
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Glossina tabaniformis, WtHtwouii. 

^J’liis b(*}U‘s a vr-i y xtci rial r(''i‘nibl:iii<'{* tu (irl>ishut nirdkorniit^ 

Austen, but is srparaljle I'nini (he lalier by -liijhtly j>ulpi ; by the 

<*liara<-l«'i-' uf tin.* arinatun* (pfi the niale ; ami the j/reatei* leii«rth of the lateral 
bru?H‘}i<'S (it t[i(,‘ hairs dii the ari-ta, The ( xaet .'ixaMfie (lift’cronees between 
tliesc* twd sjieeies are S(jt forth in tin.* bhlow ino' table : - 

i dhu tu jiii'tm s, 

Lat(n‘iil brandies ol the \"ery loii;^', th*; t(“riiniial Very sliort. tlie terminal 

*- hairs ol lln'atTta. oih' alioiit one half lli(‘ one about ime tilth the 

leneth of (lie free end len^i^th of the free end 

(lip) of shaft. of the shaft. 

llarpeof male. \V I ( li four narrow, Witli omj broad) v lan- 

poiiit(“d appendae(‘s. ee()late a[ipenda‘j[e. 



Kig. 1,— Male iirnuitnro of Udnuuformk^ Westwood : lateral view. 


(ifuittil (innature of ih(' \n(df 1). — Su]H'rior (daspers (.^r) tree, of abno.'^t 

uniform width tliroughont ; apiees hhmtly and asyininetrieaUy bidentate : bristles 
very long. Inferior daspers (/c) very broad and rather short : a few of the hairs 
at the margin rather long, the rest sliort. Median process not reaching the distal 
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margin "f tin* hiK-ri"!' cht'jK'r'. )miI {ti'iji riin^ latrcJU Ih-mhhI iho i !a-|H*is mi 
hoili <tt tlif jnxta tir a! K ( i hraiirhi 1 lu ar tlu anliaior 

ihird. llarjM'' dh idt-d liiln fmir jHiinud t a - i In jiair unlt'ly 

>f|»araU-il and attaclnd to a M iiu-rimilar and narnnv -rli riir ; tin* distal jiair 
ar<* united tn a solid and -mhh. \slial rfftaiiyndar iln ■‘tnn of wiuidiis 

atlarluMl til till' siani-olnadaf 'idmiti' nlitoli ■-ti]i|uirt- liio pair of poiiitod 

appi nilautis : colKaliN olv ihor'i* appoiidaLif'- a lo ‘list iin-llv aiit loi diki' aiul slrikniid' 
idiaractoristic. 

d’ln- ahosa* iloscnption lias luaai tlra\\n up iruiu an <‘\auiinatioii of tluaa' 
inalos a> follinvs ; - I In- oxaiitplo irmii \\lurli Mr, Aii-liai iliaav up lii'^ ili-^i iipt uui. 
takmi at (♦bail. Soijtlit-ii) NiLTiuna, in Aui^ii'i, i./, //. ,/. ). 

( Inc taken a! Aita-!\uaina .\kapini, Dciisii Ki\a i', ( i olil ( Da-i : ilic i Idid i r>'m 
A iiltaim, Oiido ])i'trict, S. Ni'^oaia, 1-f. \ 1, 1 Mtl'i ( Z^/-. I liiiinnnii.'u Imili m the 
collection of tilt* Liverpool St'liool id I'roplcat Mt'dieuir. 

Glossina medicorum, Austen. 

(r^ nifdl <irtii>iiui'r of th>’ ut'il I llo. *J I. 'Superior eta-pia-,-* iwt tia-e. bliiiilL' 
bi<b‘nt;itc las seen m piadileiainl luriii'lied willi tlieii-ual ioii^^ hai!'-. I'alit niii i' f 
with \'crv few ion^: hair>. du\ia [j) rt'latively lonoei' ihaii in 1 lie other ineiuher' 



Fig. 2. — Male armature of incr!<yoriio«, Austin ; lateral vii;w. 

'if this <;n)up ; the middle <d' the aiitcrinr niart;i!i with a lar^'c jirnjccf iri^; sclcrito 
which rests or impinges u[)on the median jiroeess, hidtig similar to that in 
L’. tahanifon/m but much more attenuated. Ilarpes (It) siinjile ami liroadly 
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difitiin’tly ihickenttl ; iniiiiMdiatc^ly bolow those organs is a large 
•lark cliitiiioN^ patoh, the enter pertit)n of whioh is brokeii up into more or less 
isf)lat<’ii but rninutf* fragnjeuls ; nioOian process (mp) very sliort and not extending 
fo die margin of the inferior elaspers, being visililo only at the base of the latter. 
lnf(*rior (tlaspern (/r) inark(‘(lly prixlneed anteriorly. 

d'lie only niah^ whiith f liavi? so far heoii able to examine bore the folhoving 
• lata: " (fltfssinff. nif'dirinnm^ Austen. I’aratvpe. E. hj. A. 8. III. 1911. 
Sangiiiii K., Liberia, W. Alrhai, 27. XI. 190^. iSurg. A, MoCluy, 1\.X,, 1909-1.” 



NOTKS ON THE HAIHTS OF EEOOD-SlT'KlNo FLIES 
0F>SEUVE1) IN DOWA Dlsruil'T, NVASALANO. 


1>V Dk. MkUKHI 1 It S WliKK-'ON. 

Muiti-dl S t'lixiliind I ‘ < . 

Haematopota vittata, 

This >|nTit*s i> iii»t roiiiiiinii. Il IS huiuil tiiii'lL ill natni’ or in L!:thirii> 

iinw falhiw, prOei'i'ln^' niai/o nr Enn \\ diil, i' irniii ntin.‘i’ "jicrtc.'' tn lhal 

it (Int's no! hlto (pii(‘kly, liiil -‘M UlrO’ u^rll tir>l. 1 In m|m h l»» ^v! a ciUiifiM laitlr 
jinsltlnri for llu’ h‘ir>. ole. : :iImi in tlial It hitrv with l|v win-- i xtniuii'il. //. riift/t.i 
i- vi'i v i[oii'k un ihi* uinn ditliriili tn niiiitiirn. il 'rniu^ itinrr |iri‘\ah'nt on 

ilnll <hiy<, and wa- iini Iniind till tlic iani> ha 1 'voll -i I in ami llm hnihait'’ ^'a-' 

-onin IViM hi^di. 

Haematopota pertinens, .\u>i. 

Found iiin'tly nti '•tntiv nroiiiid and <iiiall hilU. It ni'cni- nn'a-tntiaitN in Imii-r' 
ami III \ illa^is, hut -mail' In prrlcr itni nlti\ alml. hai rrii ninimd. I'.-prcially 
provalniit nil dull >hnuci v days, hut wa- lunnil diirinn thr jh-iiimI iimm'diat l iy 
anlncmlcnt tn tin* rain-. I'hisv (n (‘alrh uilh ihn liami. Toti'- iniiin-dialn! v i»n 
'(‘ttlinix, and I'aimi'S nniisnlrralili' auiinvain n hv nnTr nnnihcr<. 

Ha^matopota mac tans, Aust. 

['(Hind niostlv in assnniat inn with laiLn' tree- and Ltra'-s. it ha- a nntnaahlr 
lialul n( niovuin' the ahdniiK'ii rapidlx wlnai liititi;:', and nt innvinn it* h*”- on 
s^‘ttlin^^ like an animal najLnir Im- its food. Nnt easy (n cati-li. 

Nn .>p<a“io> (d fheinafiipdltt ha- laan tumid In hilc in carlv ninriiinf; or 
aft or sunset. 

Tabanus ditseniatus, M.tmp 

Always lonnd in sunli^dit on tim riak('--hnrc (sandy; nr in sandy rivei-hcd.-, 
o>pocially oi small streams. 

Tabanus unitaeniatus, Uic, 

Hahits similar to tlioso of tlm ]U' 0 (‘ndino speoins. Ijoili llu’.-n lns<‘i-ts niilor and 
remain In housos. The males are eominon. 

Tabanus tseniola, v, de ik var. variatus, Walk. 

This species is noisy on tlie wino and advertises it- presiuire hy tlyiiin about and 
*■ banging ■' itself a;^^'linst some object in sttttling. Found on the inikit-slmre. and for 
some distanee on the Lake itself, having been caught over a mile from the sliore, in a 
Canoe. Inland, it is most prevalent on the fout-liills, near ftinidl streams. Here 
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ii:^ 

it o<-<‘iir,«i ifi nuniljfTs uimI outer- a t< rit or huii'i^o freely. The bite?^ are 

painful, but rare;, f)vviiij/ ti> the noi.-y haijitri of the in.-eet. C'an be felt to sjettle 
iiihI fre(jU(‘ntly walk- about Ijeftire bitiu;,'', ('-peeiallv oti elothe-'*. 

Tabanus africanus, (b-ay. 

]‘'<fun(l in tiuek bii-li (u- in Matcie I'eeb.- on iln- rjake-?fhore or alonj' river.-, 
ni'vor oeouiTini^- in !ai>'t; numbi i'?. it 1)1 to- <[;ii)‘kl\ wlitai it ^jettle^, but flics 

aljoiit in a charaolei istie fashion ijcftjre -ettliii^^, /a., it liie- past one very (|iii(‘kly 

— ni!Vf r niinitl nne. I)illleuli uj catch. 

Tabanus biguttatus, Web, 

l''<)Uti(l always nea!' niniiin;^'' wah r, during: Inait of the ilay. Rests on 

Irutiks of large trei s. Ible >(‘ve;'(‘ and cause.- I.'haaling. 

Glossina morsitans, Wb-stw. 

Theia; has beiai a vf'ry st/'lkiug dirnintition in the number of tliis species since 
tin; ons(‘t of tln‘ I'ains. Rlaees where the ily caused great anuinanco at tlie end 
of NovenibiT (and ilnrlng the dry season) are now, to a (ac-iial r)]>server, free 
from it, and only a lew sjieeiinmis can be found after earefnl seaiadi. Tliis fly is 
flow found in greatest numbers in association with large tiaMcs—that is to say, in 
bush which has mwer been eultivateil piaderably in eoii|nnetion with a sandy 

soil, [n such loealilies thi' Ily is found in as gi'i'at numbers as formerly, and tiu'y 

bile as fiaady. 

(J. iftorstlans has been ol)s('rved to si-ttle. during the lionrs from l*i to !i, on the 
sand of small streams jireferably wliyrt* it is dry, but tln v have also been scon on 
wet sand, tliougdi not for any length ))f time. I have never semi them go near 
aetnal watcu'. 

I have not noliianl anv disiii(*linalioii to bite when their victim is stationary, 
as noted by sonu'. ddmugh they do aceompany one when walking nr ryvfding, 
they seem to ini' to l)i((‘ more' wdn ii om' is standing or sittings still. Tliis is l)ascd 
nn six months' observation, living in the lly-belt. 

There are two localities (eonneeted by a narrow belt) where the tly is thi(;kest 
in this iK'iglibomhood, and there is a striking coincidence between this distribu- 
tion ami the oceurrcnct- of lases of human trypanosomiasis : of a total of 14 eases, 
only one cannot didinitely }>c traced to have been infected in this locality. 

As regards I be spread of the tly, I can say nothing fnnn per.^onal experience. 
1 have very detiiiitc statements from a resident of 17 years standing that the Hy 
lias oxtendctl from a small area near Kifu to the present wdde-sproad area, during 
S - 12 years. His estate was tlieu free from tlv, hut is mov infested with It. 
Similar statements are made hv various members of the Dutch ^Mission. Tlie 
occurrence of game certainly eoineldcs with the limitation of the Hy-hclt, hut 
so uIsimIocs ‘’cover, ' hush. Roth tly and game shun the demided slopes of 
tlie higher i'oot-liills. 


K(diniarv, 1911. 



TIIK KKI.ATION liKt'WKKN (I WII', ANlt I'SK I'SI'.-KI.l I'S. 

ISy MaIiiU .1. SriAl'N'ON llvMlI lAi\. 

]\or<!<ii, 'f'ni ■■.•‘I'lifd ( f't'' r/i 'U' /i! (dnif /i‘, rr- 

'flu* llioorv th:it tlir laru^T wlhl iiiaiiimaN, roiniiitni|\ imII iI “ lilj^ an* 

sul<-iv airl cUlin/ly tur i1h‘ piVMMirr ..j h:i' Iha-omr '‘.I 

tirmlv ill tlu* miinl nf tlir a\ v‘t:lLir “ man m lln- Mic'l' in South Alrna, 

ihat no aiiiiiunt of coiitiarv ai Limiu iit or i‘\oii pronf. \\ofo Mirh hn i lioomin;^, 
roiild i‘\aa- !ia\o murli t.'lVrol ill aU<‘iiiiL^ hi- oiunioti. 'I'ho ii.osoipii.or i|iilrlJ_\ 
a-/iniilal<‘- tin* -amo i(h‘a, and aftor a time M voii-o it a- a--«'il i\ . ! \ 

a- hi- itmiilor. It is tlin- mo-t dlllinili lo ohtain t»'al!\ rdialdr data. An 

inve-tiirator, iM oinnim: an riM]nn v with an o|.i n mind, lind- luni-i l| lloo<lrd with 
-mdi a mass of apjiar. iitlv w. !l -nli-lantiati d 'lati im ni-, jirovidcil hx r\ |p<TirmTd 
and olivion-lv -iimol'i' pm'-on-, that Im ran with dillimllx k. i p In- mind tiff from 
a crrtain amount of Ida-, Starlinu fiom tin- a--nnip!ion lliat the prr-rn<a' i-i lly 
drpi nd< n]ion that (d’ Lninm, ar-nmmt- aLrain-t tin (■Mutmin d t‘\ i-1 i-m i- of Ihr 
latter ([uicklv niultiplx in tlm pnhln* mind, i wa- lalkin;^' lo a fti< nd the olhei- 
(lav. and lie mentioned tliat he liad heeti feplyiii- |o oain- .pie-lion- upon iht- 
\'er\ -ulijeet. Ilewa- no partisan of tlie anti--anie moveini iit. hut ree!'elln!l\ 
e\j.res-e(l hi- eonvietion lliat in order to -et lid-d' tM-t-e-lly i< utmld heneee--aiv 
to al.oli-li th(‘ laim r animals. 1 xeiitnred to a-k for M.m.-el.ar in-Ianee -d ihi- 
interdi'petidenec. lie \\a> iinahle to (piofe any !ii--l-hand exideiiee wlrn h mipdit 
not have hecm explained awav. and Ills main eonteiit loii. in -hoi t. u a-, < M eouro' 

the fly m dependtmt upon the eanie. e\er\oF!e uith any e\penem-e know- that ; 
a-K anv old himler or tiallxaa*' ddii-, I 1 liink. ahont simi- np tin* i'leas ol the 
majorltv of |ieop!e. and. if further arituim nl is deeim>d neee--ai _\ , the a-'Hined 
« 4 (‘neral' disappearaiiee of the }ly after rlnd.-rpi -t 1- pointe<| i,, a- alVordin” eon- 
eln-ive proof. 'Idle pre-nmptioii is of cotii’se. tiiat the t!y. dt-prlxed of it- ini'aii^ 
of <uhst-tenee. died of .-t a I’va I ioi i . .\ii aerpiamt atiee with ^onie ot thediSriet 

' \ isit(‘d hv the epldt-mie would howevi r liy no mean- indicate tlial thi^ wa- tin 
ri'al cause of the phenomenon, uhere it (K'eiirn'(l. A Sndy ni the (fleet (■! 
rinderpest upon the relation> hetweeii fly and e,ime. ini-lit indeed, were it pc.^dhlc 
ahvav- to ol'tain aeeiirale data. -heil oane in'W and iii1ere-t iiii: lipdit np.m lh.‘ 
whole tiuh'pa't. 

I'hf* i'inderp(‘-l . like inaii\' epidcmie-, piiiMiod it- e()iir'e in a rather m’ratn* 
manner, I fen* a rantre of inoimtains diverted it. there it. swepi down (»i)e ij;iidv 
of a river and left thi* other untomdied. Sometime:' a {'(jmparat ix eiy lar^^i ata-a 
was enlirelv nnvisited, xvhtl(‘ all the stirromidin^r cotiiiirv xxas ravaof-d, d he 
Uarotse Valiev, xvherein niaiiv thousand Imad of eatth' wore located at the lime 
of the visitation, wa> ahsoliitely uiiafl'eeted, lhou;£li many of the mapdihonriiiLr 
areas were denuded of stock. The wild animals which stiffma-d mo.-t severely, 
after huffalo, were tln^ trairelaphines — eland, kudu, and hiislilaick -hnt reeillajek, 
duikm*, ami in fact all the horned riiiniiiants: ]) 0 -ses,'ino a larire moist rhitiarinm, 
also paid heavy toll. Sable ami roan antelope, wildeljeest, imjaia, and others 
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j)f»ss(‘ssirif' u pjirtijillj Imiry rliiiiariiitii, ap[>(;ar to hiive boen niuoh less affected, 
Wartfio^ at)‘l bii.-h-]>i^s died iu lar^e mnnbers at tbe firae of the disease. 

Ibd’ore tie; cjudernie, Isi tse-flv of otje kind rir another oeciijjied inanv of the 
areas in South and Centra! Afriea, whirdi were also the haunts of sneh iar^e 
liusli-lovin;' animals as, bji* example, buffalo and kiidn. Hunters anrl travellers 
jtassin^^ tliroiif'h, but s(ddom remaining' lon^^ in tho districts, very naturally 
ass(jeiiiled smd) species with lln' ily. d he a]>parent abscnec* of both from the 
same area at a later dat(*, was furtlier held to j^rove the connection; thou<;h 
l(‘tnporarv migration (if tlu' tpiie, :ind tinctnation of the other, dm* to elimatir* 
eaiises, may eoru'eivably have h('(*ri neajx*!’ the truth. Most of tliese hunters and 
trav(“]l<*rs t(fO, (M‘liev(*d that fly (lep(*n<le<l upon j^ame, especially n]>on buffalo, and 
tln-v tried to make ev(*rytbin^r tbf*y saw lit in witli this pre(;oiieeiv(*d idea. 

d’he rimh'rjM'st sei-ms to liavi* e\(*reised sonn* rdiseiire inHuenee upon at least 
eertain speeies of 1 s(*ts(*-ll ies in a ^oxjd many jilaees. ^\’hi]e then* is rjo doubt 
that CVess/eo ( ?) al)soliit(‘Iy disa])peareil from considerable areas during 

the course of, oi- immc'diately after, tin* (“pidcmi(‘, we liave it on reliable authority 
that elsewherx! it was itj no way afVected. handle as niay be the exj)huuition that 
tin? disapj)(‘araii(“e nf tin* insects, where it oceurred. foliipwcsl in natural course 
tin* disap[)(“aram‘e of the j^amc. It ('au hardly la* said to l(e i)orne out by fa(*ts. 
Ordy tlm liox iNAr: and those antelopes most (’hjsely apfiroximatin^ to them 
wen* ^n'eatl V afFe(‘t ed, wliih* Jiiaiiy species were pix'U'tieally iintouclu'd. Ini])ala, 
for instance*, which werct vei'V nimicrous tlimuLriiout the old fiy-areas in the 
eastern 'rransvaal, seem to have snllcrad hardly at all. Tlu'i’olore the niatt(*r is 
reduced tn a ((iiesilon of wlicllu'r the fly c(*ased fp) c\i>t bi*caus(‘ of the practical 
cvtinctinn of tin* animals whicli siillerc'd most from rinderpe*(t — buffalo, kndn, 
eland, and bnshhiu^k. f 

d'ln* nortli'-easterii Transvaal bcinc’ a comparatively small area, and bcinj^ one 
morciover of wliosi* liistory past and prt'sciit, nine years residence (*ntitles me to 
speak witli some authority, \>ill furnish a convenient instain'C of what mav have 
taken [ilace elsewhen*. Ail the four s])e(‘ies ot animals indicated above abounded 
-say thirty years a^o— tlirone:li the gn*ater part of the country between tlie 
Olil’aiits and ('roeodile vers, an area of about 120 miles by do. There were 
also thri‘e distinct belts of Ily between these two rivers. 1 am eddiged, liere and 
elsewlu're, when speaking of pre-rinderp(‘st days, to use the ambiguou.s term 
“liv ” when r(‘ferring to (Uossinti, hi'eause there exists no record as to what the 
particular sj)e(‘ies was. From tlie nature tlu* country, and the reputed 
charaeter of the ins('(*t, it may liowever be assumed that either (m. luur^iituiis 
or (i\ pnlli<liprs was ]>resent. ddie ily is spoken of as having been wry pertina- 
cious and aggressive, attacking men, and the donkeys wliicb hunters oeoasionnlly 
brought into tlie areas, most savagely. Donkeys always died .subsequently, tlie 
<leseribed symptoms lieing those of nagana. Although the old hunters, Dutch 
and Uritisli, were far from being entomologists, they nevertheless all knew tho 
general appearance of a tsetso-riy. Taranidae and StomoTi/,^ are still present, 
but it is incoiu*eivable that they could have been mistaken for tsetses. 

Hy ISihJ, uninterrupted and wlndesale shooting by wliite limiters and natives, 
extending over a long term of years, had nearly exterunnated tho eland, and had 
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rtHluftHl tlu* hultaln to two lu*rtls, pruluiMy imt H'urliini: a i‘ouj)lr of 

liundn^l ijulividual-!. Duriiiir all lliis tiiiu tlit-rt* '( riu^ tn li;ni- lua-ii no |>rn'nia ill.- 
i^cni'ral ilitnliuitiini of tin- ll\\ i! iniditulthilU liiiiMuaiod, di>!ijt)ti'arinL: 

uilh'iut appari'iit oau^<' from s«>rm' parts of il- !'aii;,o , atid rrapjioanuu in oiln t>. 

It oertaiiily t'vistod in vory larLr<‘ nnmhors riLilil np lu tin outlaaMk nf nndn- 
po>t, anil in ono of tlio aroas liutlalo had loii<; craM d to i ihonuh oilu r kinds 
of i^aiiu^j o'jK'Oial) \' ^^'att■rhu^’k, ^alilr anti lupo and \vild<du-«‘-i, wot*' nmin-rou^. 
UnriiiiT tin* i-arly siapns of tli(> rindrrprsi, ihai is duriim tin* oold urailn-r id 
1 8th» ( 1 li<‘ diseaso lia\ insx lioon iiin^t likrl\ intiodin'od into tin* tratin* riiiinlr\ l)\ 
tin* ratth* (d tho farinor-^ I'omiiii: for tin* winti r ma/ifiL:), llv was idi'-mw nl to lu- 
prisiMit on tin- Salti soiiio mih-s Indow iiiv pii-sriit station, l ln* i^ann- wa->d\ni^ 
fast about Ootobnr. wliou tho b*ar ol fovnr indinad tin* n‘nal aliandomnonl o| tin- 
low coiinti'v 1)V Fairopoaus. In the iollowini: I )(M-oiub.‘r. tliat is to sav m tho 
h<-li,dit of tin- hut wi-atln-r, a low ooiniirv rr'idnil. Mi. I nojo. \ i-itid tin- S.du 
(wiioro tlv liad bn-n obsorvod in tin- pri'Vions .) iiin' I, and was >iirpriM-d to tijid 
110(10 pro'i iit. \V boll oarlv in tin* folhiwiiio hrallh\ ^oason (ho IliLib \ old 
liuiitors arrivod mioo niuio, it Sooti booanio appaioul that tin- llv liad wdndh or 
iioarlv disappoaroil from all tho low ooimtry, having apiparontl\ dmio so botwoou 
Oi tolxT, iNBh, and Juik*. 1M)7. Sinoo tin* tailor voar ihoic has boon no tsiiso 
K-poitod in tho 'rransvaai. ddiat it ha> laallv uoiio i- 'hown obarly, in otln-r 
parts, bv lh(* itnnuinitv with wliioli iloinoslio aiiimab oan lio takon mto :ln^ part 
of tho onmitry, wdiilo in tin* dist riot oi whioh 1 am >poakmo, I Inno my^ol! hv<d 
sinco liHt2 m tin* muhilo ol oni* o{ tin* old liv-aitas, ^vilh oalllo, Innso' and 
do'iikovs, and havo prohahiv. at various tiino''. maroln* I lliroiit^di and oainpod in 
jK-arlv ovorv si[iiaro milo of tin* oomitrv with niv tran-port. Mnrou> , r tin- hvo 
v.hito |•anl^ors omjilnvod liy ( iovorimiont,^d! staltoiiod at ililtoro»it pnmlswitlmi 
tho distriot. Iia\<* boon slmiiarlv omplovod at all seasons of tin* \oar in piir'Uanoo 
ot tholr diitios. Wo liavo no\or lost a slnpdo animal or soon a ll\. and tin- Inoal 
nativis now koop stork wiioro fonnorly it was iinpo-siblo. I lliink it ma\ 

rousunablv la* i-oindudod lhon‘loi<-, so far as it is jiosslblo to sjioak ol anvlliin”- 
with oortaintv, that no spooios of (Jlus.^inff m ov oxlsts in tin* oaslorn 'l'raiis\ aal. 
ddio Itaro ro(*ky hills id' tin- Li-boinliri Kaiiiri- soparato this low ooimtrv Iroin 
I’ortiii^uoso torritorv. and tin- iiivi-stiirulions of tin* I'hdoinolo^^ioa! I)i'par1moMt at 
Ijonn-m-o Martjuoz havi* nut sliown tho piosonoi* oi iiiv kind ol tsoiso-tly m tho 
sonthm’ii ]>ari of tho Ih'ovinro ailjolnin;.,^ tho d raiis\ aiib t lion^h it lorinci ly <'\i-ii-d 
tln-ro in i^roat numfx'rs. (.'atth* ari- also kopt bv iiali\o- on Ijotli >idos ol tin 
liordor. This, I think, jin-olmh-s tho posslliilitv of liy !ia\in;.: ini;t*‘‘**‘‘^ 
'i'ransvaal into the soutliorn part of Alo/anihiijiio. 

After tlio rintler])est, it was found that tin- last ol tho oland in tho North-ljast 
Transvaal had dii!a]>p(‘aro(i, and that tho biiH’alo wore rodnood to a herd (d ahoiii 
tw(*tity, whieh roinained in the densest part of tho Sain Ibish tin; hoart of tln- 
fonnor Hy country. A small numbor of kudu and bushbiiok survivod in tin- 'iiuio 
ioculity. lni])ala, wildolx'Ost atid other spooii-s, nativi* to the ili-triot, a]»poared 
inuoh as formerly. 

It seems to be the case that from some hllhorto uu(;xplainod cause, tsots(;-(ly, 
in the north-eastern Transvaal> became (piite extinct during tbe rindorpost. d liis 
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J'osjjlt can scarcely liavr; })Con due to the reduction of its footl supply. In the 
aijsenee of any rjtlier destructive cause, the fa<’t that en a h'W buffalo, kudu, 
and ljushbuek survived, suppo'iu;,^ tlicse animals to jjrovide the favourite food of 
th(‘ insects, nnist siircl\' have itidufas] at ica-^t n [)artial survival of tin* latter, a 
titicleu.s which in the eoursi* of years, wijuld have incrcas(jd with the Increasinjx 
licrds. The huffalo had, for a Ion;' time, l){‘cu so continuously hunted and per- 
scciitral, that llu;y had brernne accnstoini'd to adhere very rij^ldly to tlie larjje 
fivtent (d dense thfiru bii-'b, which (‘olrnddial witii the tly-belt.'^, and seldom if 
(‘v<'r left it. I'liis Salfi hush (‘orisistr' of very (doselv ^rowin^ acacias { .1. 

A. (ii fiftirn var. hnnissitnni^ k^c., ^:c.) ; then' is very little undergrowth, 
and, though an* umtK'rous >mall vvatcrcoiirses intcr'cctiug the country, they 

are alliliy sand-i)Cfls during tin; giaaifcr part of the vear, aral the only ])ennanent 
wat<‘r is the Said Ki^ ('r, tf) withirj '<0 yards of which the hush grows. The soil 
is s}iallo\v grariit(‘ sand, iiiiposed on a sulistratuni of more or less solid rock. The 
hi'iglit varies from dOO to l.tHio fed above sea-h-vel, and the mean night and day 
shades Uanpcral lire t liroiiglioiit the year is iihout 72 Fahr.. witli an average rain- 
lall during the last lew veai's of about iiielns. d'he latitude is 2d'’ Id S. 

Seeing that the various lly-/.ones in the Sabi djstim’t. all very similar in nature, 
ran more or less in parallel direetioiis, and at no gr(*at distatu'c apart, it app<‘ars 
im})nd>able that all tlu^ nimu’roiis animals whl(‘h survived tlie rinderpest, or that 
oven the hntlalo aloiu', would have |ir(>lotiged tlu*ir altsence from one or tlie other 
for K(j lung as to a(!eoimt for the death of all the Hies from starvation, supposing 
this to b<* tlu' logleal outcome thmatof. At ])rcsent there are living within the 
old fly-areas several herds of hufl'ah) of ei)nsideral)le size, togetlnu’ with a very 
hirg(‘ niimi)er of kudu, bushbuck, impala, water])nf‘k, duiker, wildeljcest, zebra 
ami sabh‘ autelojM', and I hav(' personally sp(‘n( a giaait deal of time camping 
aluuit there with mv transport anlnuils, in ordru’ to oliserve tlie ])rogressiv<“ 
iner(’as<' of lh<^ buHalo. 

Here then, siMMus to be a chair ease of Hy having from some laiuse boeome 
(‘\tinet, although game of all kinds continued to exist in tlie areas formerly 
occupied bv if. 

I havt‘ also had a ]M'rsonal experience of the I'xistenee of (i. mvrsifans in large 
tuimliers where tlnu'e was little or no sign of the larger mammals. 

In inttH i travelled through the northern ]iart of Portiigm'se Fast Africa from 
11)0 on th<‘ coast to Fake N vasa. roughly along the Fitli jiarallel of latitude. 
1’setse-fly was met with in two ])hie(‘s ; lirst, in a small belt near the Mvvagidl 
Fiver, not far from the (a>ast, and secondly, from the right bank of the Msalu t(> 
the right hank of the Liijenda Kiver— a distanee of about SO miles, as the crow 
Hies, Xo signs of anv game wore found until we had jmssed through the lirst 
tly-area : then, in one jilace, w i' cauie on a very few kudu, and in another, saw a 
single waterhuck. In the Hy-areas thomselvos there was no im.lieation ol the 
presence of big game, imr indeed of tiiat of any of the lesser s{)ecies of buck. 
Hares were pretty mimerous, monkeys not uncommon. The forest was full of 
small birds, and judging by theii’ runs A smaller mammals probably abounded. 
Tliroiighout the larger area. Hy was jiractically continuous, and tliough it was 
then the coolest season of the year, was extremely troublesome, often biting 
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ourst'lvos and our natives after stindowii. 1 eollet-it'd -irveral uf the Ilies fruiu 
Indl, and hatiiled them to llu* I'.titnuKiloij^u'jil I)e|i:irtine!il at Luunae'o 
Manjth z, where Mr. \V. Huward \dtiinately pmieeineed lliem to Ih‘ 

Now a-! re^MiHU the ahiio'.t eemiplete ahM'iiCt' td ;j::uiie. Sine(‘ it was llie drie'^t 
time of ilie s far. and the ^‘isalu and loijimda arehoihoi them perennial st reanf, 
nin‘ woidd have e>;pe<‘ted to I'lnd indieat i<ms of ^aine in their v ieinit v, if ati\ wliere. 
IJijl though in\ ecnnjianioti, Mr. 1\, F. Maiii^diam and mv>elf, haxiiiL: a lar^te 
niiiiih(*r of earner^ to feed, hunted a>'*iduoitsly in the nio>-t likelv spots on e\ ei \ 
pn-.-iltl(* oeeasKiii, \st‘ wiu’e tuitirelv iinsneei*s-fnl tn tindin^ eviui old tiaeKs dalini; 
from tile last rains, Althoii^di ;^nime often teniporaril\ ini^oMtes from a <‘nmnrv, 

1 seareely think it ia)iild (‘Ver have been very niimerons aloni: ihe route we toiph. 
Idle <diaraeter of the veLTetation was not sueli as linds most la^ ollr w itli anteIope> 
i^raieralls', and diiritiLT our eonstant exaniinat ions of the sand-hials of llie d?\ 
w atereour-'i'S. I do not think it would ha\e heen jtossihle to hi'ip not leinj^mndiea- 
tioiis <d tin* I'eemil presmiei' of wild aiiiniaU in any iiumhers, .Nor, m \ie\v <if llie 
faet that nearly evm v adult nativt' we met was in possession of llrearms of som(> 
deserijit ion, did there appi'ar aiiv j)arf ienlar reason for doiihtin^ their statennait 
that they hail sliot out ino>t of >ueh liaine a^ had e\isted in the eoimtrv, lou^ 
hefore. ( ertalnlv the s>\arm' of f#. iftor.'i/fnts whieh we ineouiitered must have 
heeii hard pri‘''^ed h\ liiiiiLC<‘r if lonvd to dejieiid for tlieir eMst(»nee upon the 
Mood of a few strav herds of tin* larirer species whieh may have existed. It wa^ 
iiotK'eahle tiiat the tlv was ino-t in evidmu'e near the eaiujiine and haltite,^ plaee'-. 
dl'.e route whi<‘h vvt* followed is the usual one from (he interior. It is. iu faet , t he 
old slave earavaii roail, and at the pn'sent lime, or at lea^t three va-.ars a;;o, 
nativ(‘s were aia iistonied to make iisi* of i^ only In very laiLO' part ies, ow m^ l<i 
theii- fear of the jiredatorv liands of the iiidepi'iiilenl \ ao ehiefs, vvhieii \ver<- 
alvvav- on tin* lookout to sn:i]> u]i sditiuT travellers and small detaehmenl-. 
The tlv-lxdts themselves are tliitiiv poptilated. and tin* nalives kept no ^toek 
exe(‘pt a f(‘\v rather anaMtiiolDoklii^f t^oats. The ily was not mueli in ev iili-ma* m 
the clearings round tlie villai^es. 

In the ily-:ireas, as in all the country vve passiai tlirouoh, the veoetaiion was 
reuiarkahle for tlie total ahseneo of thorn aeaeias, K\<“(*j)t near tint waten*ourses 
it was stunted, and th(‘ trees ineluded such forms as llntrfvfslctfia prrtln>tla^ Uhtts 
f/i/inr^nsi.^, Coniln'^'lum nnrr(ipitii}limi^ and Afzrlin. 1 here was 
a o-ood deal of long thick grass, and in places, inueh flense iinilergrfiwth. 1 think 
tlie Hy was always thi(;k(‘<t about the dry stream beds. These wvu’i* the, onlinary 
caravan halting places, water being obtained in occasional sniall pools or by 
digging. I saw a lot of fly at one halting place wln^nt a narnnv swampy .stream 
triekled through mud and long grass. Dry hu.sh, in this and every other ease, 
grew near at hand. A few stray flies only were noticed on the right Ixink fd the 
Msalu Jiiver, hut as soon as we cros.sed wf^ hail practical profT rd their jire'iuife 
in large numbers, and this continued through nf*arly all the bush cfejiitry tf» abf>ut 
two miles from the Lujenda, where cultivation seemed to stop them f[uite 
suddenly. A Portuguese officer said that in jilaces they came quite closi; down 
to the Lujenda, where there was bush and no cultivation. 
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1 Ik; t(trnp<*r;itNr(j iit that tirtie of year (July ami Aii<ifii?<t) varied i>t*twecn a 
iMaxiiniiiii of Ho I'aijr. bv da\y and ;i iiutniniini of .00'' Falir. ])v There 

was nu rain. I'ln* soil slnjwctl a fairly constarjt forinatirjii of inetainorpliie jjranite 
ro<’k, trav(;rs(;d by ipiart/ r(;f;f8 ; thoro wen- tnj apparent imlioations of elav, slate, 
or liinestotie. d he siirlaee of the ground was generallv covered with granite 
sand. Tin; mean altitude of the platr'iiu where the Hv wa.« found was aboiat 
feet. .Judging from the vegetatif>n, 1 should think there was a fair, though 
not an exe.essive, rainfall in the wet season. 

As sr)on as we ero 3 s(;<l tlie I^ujonda, a wide and deej) river, we got (piite out of 
touch with the fly. The land gradually rose from l,HO() to about 2,500 feet at 
tlie base of the N vasa Mountains, d his pieei* of eountrv was ver\' mindi Ix'tter 
watered than tin; dry plateau hetween the Msahi and ljujenda Rivers, and there 
were traces (albeit sc:inty ones) of buffalo, elephant and liartebeest. Up to 3,O0O 
feet tlnire s(;ei!ied litth; change eitiier in the vegetation or in the nature of tlie 
.soil, hut (ihssind \ver<; eiitiia'ly alisent, so far as we were able to judge, along our 
route w'(‘st of the liujenda. 

Although it would he rash to express any dogmatic opinion concerning so 
eomplieaUHl a matt(;r as the relation hetween tsetse-Hv and gann* from the 
(‘xperi(;nees of a journey emhraeing only one perim] of the vear, T feel fairlv 
eoiivineeil that within the abo\(‘ area the Hy, d. utorsituns^ exists to a great 
exUmt ind(‘p(m(lenlly of tin* hlooil of large qnudrnpeds, I am further indmaxl 
to helieve in the general ahserum of the latter from the fact that from first to 
last I ilid not see a grass ti(“k of any kind. Thes(‘ insects are, I think, nearly 
always found in tropical coiinti’ies, wlierc many large mammals wild or t ami' exist, 
and moreover, being able to live for many months wdtlmut blood, are inde])endent 
of occasional tmnporary migrations of wilil animals from their vieinitv. It was 
of cour.se winter, hut the tmnperature during our journev w'as never so low as to 
liave impaired their vitality had tln^v been present. 


Komali Ibiort, March, Ittll. 
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HAUNTS OK (i I.OSSIN A TACMI INOI DFS 
IMiOVINUK, NOUrilKUN NlOKHlA. 

l>v l)i:. IF 

fifst .Ufii.Ui Mcilicni 

Duriiij^ (Muivcrsalio!! with thr Kcsidiiit of lioniu Frip\lin-i‘, NorlluM’ii Ni;,^t‘ria. 

I IoiuikmI that a fonioT Moilii a! I Blioor uf tlu* ill'll! lol liad (liyonvfnMl. soim* }«i\ 
nr si'vcii vnars Mi^n, a t \ lu lt ikmj' almut 40 noK-" •inutli of Miiifnhi, 
lh)rnti, and I llu‘r(‘fnr(‘ d(M-idt‘il to in\ i*"! iL'^aln tin* Inoahlv ui .Fdv, IIMO, 

On mv wav tln-i'f fnnn Malfuni, whilo rainpinij: at Muli^nr, I (mind lliat tin' 
natives an* wtdl awaro of lh(> jaa si'in'o cd tin* llios in tlunr di''tru't, and know 
tliat tliov kill horsos and cattli*, 'O that t}i(‘V lake :,o»od (ar(“ nol to allow tliosr 
animals in tlin district at all. 

I was toifl that tin* Hies can la' seen ail the vi-ar round, hnt that ihev are mme 
nntnerons during the rainy season. I he rains star! ahmit May, onl\ a liltle 
falliiiir diirihii' that month and June, lait diiriiiLT •! idy, Anynisl and Septeniinr 
rain is fairlv fri'quent, the total lall iiie;isunii;j ulrmt ito in. Ivuin ii-ually falU 
in -hurt, sharp showers, sehhnn lastin^^ lonun r than a couple of iimn.'-. Unnii;^ 
the raitn .sea'-on, the average daily inaxiinmn shaih‘ temperature i^ ah<m(, 
tni to 95 K., \shile in March atid April, which are the hottest inoiitlis oi 
the vc-ar, the m:i\iniiini tmnpeiatnre is alioiii 115 h , J he minimum varies irom 
50 to 70 K. 

I hatl with nn* >mne horsi's, ami was told that I could -alely take them as far 
as a villain- ealle*! Fvem. 1 wa< also e><M»tted hy the headman and two lollowt-rs, 
ail of whom were mounted, and we rode together thrmi^di the tields of youii^ 
i^oiinea-eorn and t:ronnd-nnts to Fyem, wiu'c wi‘ ili^mmmti'd. A lew miinil<‘> 
afterwards, one of the }iorse-ho\s hrmi^di! mi‘ a specimen oi (t. hic/iluunf/s^ 
which he -aid he had eaiiehl on the horse, and 1 tlimi lieeame aware (d llie 
pre.'en<‘e ol the tlie- in the \ dlau'e, althmieh I hail heeii told (hat they did not 
exist there. This fact I ha\e taken as p()>.-il)]y iridieatiii;r (hat the Hies are 
e\ten<liii;.r theii habitat alone tin* river wiileli flows l iose pjist the villa^re. 

Leaving the village we imni(‘diately entereil the “ Imsli, passing' tliroii^di rank 
Ufrass, \arN'inj; from a foot to S or Itt leet m hei^dil. i lie ^eni'ial country is Hal, 
\vith slight nndiilatioiis, ami is fairly thickly wooded, the tre<*s hein*' mostly 
about to 20 feet lii.l^h, hut a fair number of iaroe shady tre«*s exist alon;; the 
eour.se of the tortnous river-hi-d. Here and there ota-urred patches of dense 
inn^de, quite Impossihle to penetrate, whilst there are also fairly hir^re open 
Spaces. We followed a eourse close to the riv(‘r, wdiieh Hows northwards in a 
well-deline<l river-hod, sandy at the lioltoin, with steej) mml banks, 10 to l.j feet 
high ; hut we saw very f(‘w tsetses. 

After proceeding five or si.x* miles, tin* tent was pitched in an open jilaei,-, over- 
looking the river-hed, on the top of a high vertical hank. At that time there 
wa^ no actual How of water in the river, merely isolated stagnant pools. At this 
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s)>ot we saw ^pvftral tsctsf-Hios, wliich lilt thf men's logs. The evening was ilull 
with II lit 1 1(5 thuiulor and min, and the Hios kept on aj>peanng till alinost dark, 
aft(;i* which noru! w(ir(i sc(*n or lu ard, but inos([uitos wer(5 very plentiful. My 
guidi> had not. (!xpect(!d to find tsotsrt-Hies h(*n‘, and the next morning we con- 
tinued the jonrnev some couple of miles further to a spot in the bush, called 
“ Abbakudda,’’ the word “ kudda meaning a lly. There was no village here, 
mcrelv tin* locality wh(‘re I was ttdd 1 should Had plenty of Hies, and the lact 
that th(‘ place has b(*en given a definite name aH'ords some evidence as to the 
peiinanmici* of this tlv-lxdt. We walk(*d slowly along the river-bed for some 
<listiin( 5 e, but no Hii^s wru’e seen. It was a dull, muggy morning, and about 



l‘'iL,c 1.- (bMicriil view of the partially Hried river-bed near Uyem. Bornu, where 
O'. Itichiiid'nh’A and O', were fouml. 


8 a.m. I shot a watcrbuck. one of two which we found (dose to the river. The 
blood of this animal was examined but no trypanosomes were fuiiiid. 

(lame is said to be ])leMtiful in the neighbourhood all the year round, water- 
buok, k(d), West African and Senegal hartebeeste, roan antehipe, reedbuok, red- 
fronted ga/elle, some bush-cow , and occasionally a few elejdiants visit the district. 
We saw lu) evidence of crocodiles, but 1 know that they exist in the same river 
at a place some Id miles higher up (soiithb We also saw and heard large numbers 
of babemns. 

It was not till nearly 10 a.m., when the sun broke through and dispelled the 
clouds, that the tsetse-fiies began to appear, and during the rest of the day, till 
late afternoon, when wo left, during which time the sun shone brightly, they w’ere 
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very fuiiucrou.-, iUtaokiiiu' llu* im n viLTomusK. I’lu'v aUn Mt me freelv 
white eanva?^ lej^irin^s ainl khaki lireeehe-. 

Walkin^Mihm^ ihe rivir-hed. I iiolieed that the llit ^ weo' tiumeruio at eertaiii 
while at otlu'rs, nnue were W llu'\ \vt‘re numerous, there «as 

alwav" a pool ot \vat<‘r near h\. and I tound the ilies to he sheltcrnm the lo\> 
spreadinji: st ral^dit-^teimned ipudie>. shown in llu' ])ho!o;^i aph (lie. LM. tdo^^- |o (he 



Kiu. 2. — Hivrr lied iiu;ir I’vfm : wei'io)lis< i\r(l (<» .«i!ir|n;t in iIk- Im-lir ^ 

filnpwn r>n eitliur I'idu of tliv fun; ^inuiid, 

pools. On shaking these hiislies, sr^vcnil inon; Ilies were ,*een. though we iaih il 
to rdiserve asin^de tly actually at rest iiptm tluMii. Alter liitin;^^ the nn-n, tin' liie> 
disapjieared, and it seemed irnjiosslble to discover their aetiiai place ol re>t, ImiI 
it was obvious that they retired into these bushes, ffjr on shakiii;^ tluan the Hie- 
reappeared at once. We verv earcfully searched the sand and soft mud in the 
vicinity of tlie buslies for j)ii[i:e. lint failed to find any. d'he small tria-s and 
thorny hu.slies around did not appear to harbour aiiv Ilies, for when ^liaken no 
increasi* in the nnmber of tsetses was idi>erv(Mi. 

I had my table set down on the cd^^c of a (dear space ‘^ome dot) or tho yards 
from the river-bed, and thither the Hies followed me, and were so troublesome 
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lliat. I was oljlig<r<i to move lUrthcr a wav, arvl even at a distance of half-a-inile a 
few flies were .seen, which liad probably followed us from the river. 

It was notic(Ml that all the men adopted the same method of catching the Hies, 
namely, after first allowing the Hy t(; bite fnady, a broa<l-bladed knife was 
<!autiously bnmght up from behind, and carefully placed over the hiiul tai>i. 



Kij'. ii.-- Native eaUdun;^ with a knife, at Wajerou, llawal River, 

South Rornti. 


A fter alighting on the liare skin of the native — nearly always in the region of 
tlu' lower legs and atikles — the Hies waited foralxuit j of a miimtc before piercing 
the skin, and then they quickly lillc<l themselves with blood, and if undisturbed 
they took to wing again within two minutes, or less. On several occasions. 1 
observed blood-stained fluid escaping from the bind-gut before the Hy had Hnished 
its meal. 

ddic bites of the Hies caused a good deal of itching, which lasted well into the 
next day, Imt there was no noticeable local ssvelling of the part. All the speci- 
mens eollectod were identified by Mr. Austen as (r. iavhinoide.s, with the exception 
of one, which was (t. nior^fitans. 

It scorns probable that the tsetse-files have inliabitcd the course of this river, 
for a distance of ton miles or more, for a considerable number of years, and they 
do not appear to have spread very much, the “belt’’ being a strictly local one. 
Unfortunately I was able to spend oidy two days (21st and 22nd .Inly) in this 
vicinity. 

Another tsetse-belt was found in Bornu, this lime all the specimens collected 
(about 80 in number) being G. tachinoides^ as identified by Mr. J, J. Simpson, 



TAClUNnlliK'' IN’ lii>KN’r I’KoVlNi r. N0U11!KU\ XIiii:i;iA. 

I ravelllnj; tpr ilu‘ lu-^^an'lt C'lUiinuUri'. Tlu> Krlt, wlm-li aUo 

apjHMr?* to Ih" a ro^t noto^l oiu*. lir^ uKniir ilit* n! iho lixcr llawal, wliii li 

flows st>uth-west into (in.* nvor a t|•il^llla 1 •^ nf tlu' lu‘ou<'. 

I paid a visit in lluMli-irirt mi iMh and lidli iiiln r, ]:nu. in I'oiMajumu o 
of nalivo inforinatlon to ihr cIUmm that ‘J war^ ann. tlir lo adiuau of Diitnlvoa and 
In’* fol!ovsoi> had tjoiii* iiuo ilio di^tiart. alvmt 1^0 uidt''- ifnin tlnai' town, lor llio 
|)nr|Hiso id roliocliuu- ta\is, and had lak» ii \Nlt!i tlu in ahoiit imrsn-. 'l'hr> 
ntnaliK*!! th(*ro niily lwoda\s. and then n tiinird t<i Dninlioa. Within a dnnl 
tinn' all the liorsos honan to ‘iiokon. tln‘ ohiid '•viojiinni' iu inL: ta ■I'n'-al of water 
and fiMxl, lunl enlari^otnetil of tin* si*rotuin. with sonu' diudit -weilino ,>i ili,- h'<:>. 
and within a perliMl of tliren months everv lioio' was dead. 



Hi;. J. — Ilawa! valley. aL Wajerou, South liortm ; \ i<-vs Ironi t(i|i of ironstone hlntl 
I'ouiniioi; ihe valley : * y. vsas cinjiilii lieri- on iHih S<')»t<*tnl>er, I'Jpl. 


1 hn ]ioo]i]e ol Dnrnlioa did not ap[in!ir t<j he ae(piaiiitod with the appearanee 
of Hotsc-riins, and tliny attrihntnii tln;(*aiiS(* of tlu; <l(*al}i <d (he hor.sc^ to .-oinn 
“ vtiry small thinj^ that livos in the, ^ras>.' On mv annonnein*.; iriy intention t>j 
visiting the spot to aseertiiin the cause of death of the horses, I was Udd that 1 
aiiotdd not find anything, that the ‘‘small thing’ was so nnnuti; as to he itivisihle 
to the naked eye. Amongst tlic ])eo]de living in I he villagi-s close to tin* rlva-r 
Itself, a belief was jire.valcnt that the liorses had iIIimI from eating >ome poi-onou^ 
grasses. 

The eonmry here is nnich inoia* undulating and well wooded, and during the 
rams is hidden in long rank grass, which is hui'nt every year as soon as it is dry. 
The river Hows in a broad valley, hoiimlcd by ironstone IduH's and slopo, and 
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alffHi' iIk; coiir^u of the valley rnmicrtjus giginia palms occur. Game is said to be 
plentiful it] th(i vieinity all the year round, though we actually saw very few 
tracks, but babooriH were abundant. During the dry >eason, when the river is 
!vlmo>t entirely dry, the Hies are said to Ijc scarce. I was informed by several 
natives that at that st^ason, the Hies go itito the btish to the south-east, 
ajtparr'utly senne consithu'alde distance away, to places where water exists 
all through the dry season. 

Having ai rived at Wajcroii, a ^rnall village stan<ling soriU! o<H) or HOO yar<l> 
from tin; river, a lltth* way back from the ironstone bluff, wbleh here borders the 
valley, we looked about the village for t.setse-Hies, but saw none. The river then 
had about three or four feet of water in it, and Howed <[ulckly in a w’ell-tlefined 
ehaniio! about 10 vanis wide, with muddy batjks, and witb hero and there some 
igm'oiis roeks and a little sand and ]‘hiy. Deseending to the river-bed, we walki’d 
slowly alo]ig, but did not s]*e any Hies until w(i pjissi'fl elose to a low leafy busli. 
shown in om* of tlie photographs (fig. ,'i), when a large number of Hies .-luhh nly 
app(‘jireil and fed viu'jieiously on the men, settlirig oti their ankh‘s and legs. 



FijjC — Hiuvjil Kiver, at Ciellun, near WajtTou. 


The [lies did not seem iuelincd to travel far from the bush. Tliose men 
standiug eh>se to it had as many as Hve or six Hies on them at one time, while 
men standing a few yards away were tpiite unmolested, and if nobody stoiKl near 
the bush hardlv anv Hies appeared. On shaking the tnish, large numbers of Hies 
eamo out, and jiftei' feeding, ][uiekly retireii once iiutro to the shelter of the bush. 
Again we failed to observe a single Hy actually at rest on the bush, and we were 
also unsuccessful in our search for pupa: in the moist soil around. 
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( otititiuiiiu! throiiifh tli'' jiIoiilt i‘i\ <‘i 'ItAuk. iii im*>t j'huT'* lu) Hio 

to 1 )C Imii :tt jKU'l irul;tr •-|)iii> lt‘\\ wniiM Ajijicar, thoui;!i it \\af‘ 

imjKt>>ihK' til tiiid uul wln'ia* thrv caiih' frotu. Ki t urintiL' to tlu‘ ^ ahoiil 

.') [I. 111., a few llifs ft*Ilo\U‘i] ti><. anti wi rr voi v jun-i-t. nt in tlioir :ittiMn|it> to 
iilitaiii a ft'fil ut lilninl. At aimtluT pail of ttn* ri\ t r. aliout hall an hour lator, 
wo fouinl tin* tll(‘> iniiiuroii- at a >poi uIuti' llu' naliMs ^tin ialK tlra)> tlu'ir 
uatiT. 'I’lii V appraml to l oinc out of a partliailar tiiiokot. Inii of tin- I am not 
at all oortalii. ' 1 'lu‘v roiitltniotl to Into in oiatlnallv ilimiin-lniiL; nninlita^ till dark, 
wlnm tln v niiirt-ly disappoai'od. 

I lu' lU'Xt day wa* proit'otlod Mp-<t laain ftir -i\ itr '•ovoii inih", ami a^am ftaind 
that f/. o(‘i*nncd intt'i niit Imt 1 \ in ro'-trirti i| patohr> aloim tho |•lmtr; 

Imt wo did not (di-urvo aii\ liryotid tioilm. Nniinron- \ iilaL!:i > oman alon>; the 
hank", and to tin' tiihalitlanl- tho lllc- air ucll kiiouti, nndrr tin naim of 
“ tat< ]jioa, 1 liry .'aid that tlir.'o insrrts wt ir a }k i iri t niii'ania* in tin* nnddir 
of till* day, oiviiiLT tin- propic no pi-arr at all. 

( )n Hr.' I ooiiio dowti to tin- rn i j- at ( « ' llt n. \vr -at down for a frw nnnnlr' on tin* 
I'ork' 'hown in tin* pliotoiiiaph (tiLt. .*)). and no llir- appi aird, hnf afirr almnt ti*n 
niinntt's, onr or two wa it* simn ahoiit u-. aial lln-\ LitadiialU nir ira-oil ni ninn!M-j> 
till fhrv lM'<-ann- tpiilr mimrroii'. (hi si nditiLT a if)) nn ii to tin- oppo-itt* -idr of 
tin* |■n■rl'. it ^va' lound that tin- tM-t'OS wrir nnn h nion nniin roii- tln ii’. and 
M'rmrd to ronn* out o( tin- htL'ln-.' ^lioun iininrd lah l \ In hind ihr two -tatidino 
fionrr.' dii:. lo. 



Fig. 0. — IlftHAl Uivrr, at (k-llen, near Wajf.-rnu : k. hh hinn'thK ajijK.-art-d to Ik; 
harhuuring in iLc hushes alxjve the heads of the natives. 
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Orj Invostigatin^ the “ lajsli >orno 400 or oOO yards on either side of the 
river, iiu Hirs were se('ii at all, and at one or two small villa|'CS. situated a mile or 
so from tlio river, I wa.- inform<‘<l that th(‘ Hies never a])pear there. So that 
a[>j>areiitly the ‘•belt' is eonfiried t(j tlu; immediate eourse of the river Ilawal, 
ami as far as 1 was ahh? to ascertain, extends hjr at least ten miles alonj^t 
iiv(‘r, thf^ tst'tsr>s living at particular spots onlv, tin; intervening' spaces heinj,' 
jitjrmally fi cc from them, e\ce])t wlien the Hies follow hmuaii beings wlio traverse 
these areas. 

Tlu'sc two isolated and (’Omparutivadv restricted Hv-belts would seem to afford 
very favourahle eonditions foi’ stndvin^ the factors wliieli determine the distrihn- 
tioii of tlmsc ] ►articular species of (rltts.sina ; hut the investigation would 
necessitate a residence (d at least some months in the vicinity. 

Idle fa(;t that the Hies arc; so euriously loealisisl even within the limits of the 
fly-hell mav prove <d some importama' ; and it iniglit he possible to ascertain 
what it Is tliat intluenci's them to eiaigiegate, as they do, about certain partieidar 
hushes. 



iv: 


KKSn/rS OUTAINKI) KUO.M A MoM’llLV i: X A M 1 N ATM »N (U' 
TIIK NATIVK DOMKSTU' \V A i'lAMi I A i:i‘T A ri .KS AT LACOS, 
SOrTMKKN NKiKKiA. IN l!Mn lun. 

1! V 1 )}:. W . M . 1 1 1: V II \ \i, 

I ) f f'< (h'f <‘i tih Mt'thtt/I j.iiijr--, 

\ ra r uii a! t rMijil wa- inaili' In | tin inu'ijiiitt* lat\.r iti tin 

vlriiiitv nf tlio Iii'llliitn at ^al>a, inaf l.a^<t'-, ami in idniitilA tlit iii uitlitln-if 
MiKlixiiit '. 1 lli^ Vrar it ^\a^ ilcculnl in minlin-t a -iniilat ui\ c'-t i^at mn in tin- 
tn\vn>hi|Mii I>:inn- ilxdl. M v attmtinii had la aai diiaa'ti d ilic iiii]Mirtanrr nl 
tlir >nhj<n‘t iiv till' nci'iiiTniii i* id all niillircak III ^ nllnu I d vi f in SiiTia Lmim and 
ltn-(i(dd ('n.mt ; ainl luith'T, I had liniii rrt[ni">t I'd In '•itLmi'>I a '-<‘1 nf in>iinr- 
(inn> '■nrli a'* unuid cnahlr tin* iiatni' **'anilai'\ Itis|na‘tni> in l,an,,- in ith iilih 
thr lar\ a nl St( ifo/in/ia /(fsridin. 

Itiinrcnt diflicull ins n riih-ri-d it ini|irai'tn aldr In dtau n|i an\ iimi i md mn- 
uhirii wnidil ciiahlc till' iiatiM' I M'Ih rl m •• in iiialv»' iiirnrl idiiil ilii al inin, and 
tin* inattiT xTiiti'd nl siinicnail iinpnrtam i In warraiii :■ i niiijih ir in\ i -ln^at inn nf 
tlir dntiM-'tli* ninxj^llltn iaillia nl thn Laxn> ln\\lisln|», 

Til r iiivn'ti^ditinii \\a< cnnilucli'd in lii** Inllnuinn niaiiiirv. I arianL'<'d wiih 
till' Sanitary I )('|ia! tnniil tn hax(“ thn nali\i' Santtar\ i n'lii'i'lni ~ in-t rnctid In 
<nij>t\ thn I'niitriit:' nl rach w atri'-ma plai In in native \aiiU. Iniiiid tn iniilaiii 
ninvi|n!tn larva', iiitn >iii!ahh' linttic-. whndi. wln n iaindlcd with tin' h'tti'iv id tin- 
Sanilai’v DlvI-iun and l)i>tl'lct ami tlm dat/ nf millri tinii. ui re tn hr fmavanlrd 
dally In the lyahuralnry. 

f )n arrival tlmna the conlrnt' (d narh hnl t In wnt’c ti aii.'fri ifd (<• a -hallnu while 
irav, and examined with a haml-lcii', and thn rarinim r-iieeie" ixilaU'il fnr timie 
dniaih'tl examiliatinli, nr fnr hreediiiL: ex |)<‘riiiieiit>. As the ndalive iiti|M»rtain*e 
'•f faid" m imiialK (doeiue at ihn hi'”iniunn ni >iieh an nn c-t injit mn. I 

detenninml t«i identify and tal>iilali' a' (‘niujih-tely as jm^ihh' all liviii” rrcatiires 
found. 

Tim invfjilieatinn was heifiiii in Aiioii't. llllO. h\ the rxaniinatinn of tlm 
enntcnt> <d Add watiT-rccojitarh's Irnni native vanUin I Im Intir Sanitary Divisinii' 
nf the tnwn>]h]i. I lurtlmr asked tn Im xquilieil nmiitlily uilh tlm eniitents nf at 
|ea>t lOfl water-ree(‘|itaele< irnmtlmse 1 divi^inns. d In- enlleidinn nl I hes<- satllple.' 
wa' eHiidently earriednut. except dining'’ thiMiiontlis (d Nriveniher and I)ee('ni))er, 
wlmii the* <‘(>ntents of niily 4d and ill rf-eeptaides re«;pe< t i vely weia* reeeivujd at tlm 
1 ii'titiite. 

In pructiee, thi> nietlmd nf aseenainino the iiinsipiitn fauna nf a native town 
ha> jirnved relatively easy nf exeeiitimi ; the ri-iilf'- havi* )>rnv(;d neire a<*eurale 
and I'omplete than those (ditainahle hv other nietlmd" ; and anv seasnnal variation 
in iiiiniliers nr distrilml inn ean lie \(;rv I’laidllv nhseiM'd. d im eattdiino of 
nHJsi[iiitns in native yard;; and hniisa-s is ililHeult, and nfl'ers iinne of the 
advantages gained by dealing with the larva', and even apjiroxiniate finality is 





i>F THF NATH K niun'.mir WKTKU*UKri:iM .\<‘I.K> W v^< . 12*1 


i!iip<i:s?iV>lo wlthfiiit Mrhial rr*lilfin‘t\ ms tlir iiif'xjiiito {if hou>t* i> iu»t 

:ilwav< lh:it of tht“ lu^xt. 1 iit- 'ii|K‘rinr Mii-uiarv mik! ulituino^i hv 

with t!u* lar\M' hrci-fllti',: in thi- naiivt* \:»nls nf tli»‘ tnw ji'-lii]) is aiipamit, and ! 
lni]M‘ llial a similar oxaininat mn of tlio lar\ :i' <i| r;u'!i nativr ton ii will In* at tom))ttsl. 
\V{- 'hall thi'ii l>o plai'nl in a podtinn to {Oinpaii' aiouiatclv tin- otHiorajililcal 
di'trihntion of tho nHt'((ulto- with that of tlio MtdiLtt'iiiui:. {li>(‘as{>s. Wtv ustdul 
infortnalioii will, I fool suia*, ho oiitaiiiod h\ suidi a i'oni|)ari*>on, for all tho oiiain'os 
art* itj favour of that ttisi-ol, whioh hroi'iU and livos in tho iniiiioiliait' \iomilv <d 
hotuan dwidliiiiis, plavitn; a pta-jioinh-rat part in llu* i ran'ini'sioii of hninan 
dlsoasos, Snoh a 'tud^ ol tho lar\:o would also >uji[ilv tin* matorials roipiiroil for 
tho aoourato i(lon(itioation id roallv distiiiot sjiociO' : a "uhlt'ot wluoli 1' at pii snit 
in 4*{insidoral)lo ooiifu'ioii. 

d'ho ro'iilt' ohtaiiiod hv S month'' invo'l ination aro |uosot\fi*d holow in tahii- 
latisl form, and furnt'h some >iii |n I'l-'. Hut to rondor tho lalih's intolliojhlo it 
will ho iu‘oi‘S'arv tirsi to i \ plain shoit 1\ tho uiio^rmpliv of tlio plaoo' nainod in 
thoin. 

d'ho town of Laoo^ hmli upon tin* i-lands id Ha;^o' and Iddo, wlnoli aro 
cojinoiMod hv a huio hrid;^ 0 ‘. d'lio-i' inland' aro sandv. hov-hnu^ anil swampv. 
It w ill ]m‘ .' oon Oh tho map 1 hat tho town ]< diviilod into 1 Sanitary ])lvi'ion>, 
A. 11, ( , I), oaoh oi whioh is siih-di vnlod into ili'lriot' loltorod alpliahotioallv. 

I‘'hut<' Motta is a town Iniilt upon tlio mainland, hoino i{uiiod lo hido hv a hint: 
hiidtro. It 1 ' tho hoad([ii:irlo“i ' id tin* ( io\ oi nmoiit Kailway, and o 'iirroimdi d 
liV swamps. 

Durini: tho oioht month'. Auoii>t to Maroh molu'ivo, \s ditloront spoon*' of 
iitso(-( larva*, of \\ liii li t) won- inosipiito'. and o ( riistaoi aii' uoro found in tho 
nativo donio'tio w a tor-roo(‘ptaoh's oxaininod. as shown m tin* lollowint: ii't : 

Insect Larvte. 

hiscmlii^ 1 * . 

I *ii'! t tut i>til jfU s jitst'iis, d hoo. 

( 'itlf.i' d’hoo, 

Cn/f.r titfr/pf's \ar. htsm, I hoo. 

(’tflr.r ddion. 

/*t/n'(iil>lntrifs roshi/i,'!, fjoow. 

( .d spccios). 
l\<ifrluiilii (2 spocio'i, 

Dntsuphihi (I spooi(*s). 

Crustacea. 

('//f lops s)/nilh/fius, Bi'ady. 

Dcphtihi sp. 

('yjfviis f 2 s]jeoios ), 

Althfi/jellfi afrira/ta^ Hrady. 
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T'liuse figures iiid cate' llie aetiial nunilier 
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1 (if M'K'ijftitii /.(HCd lii OtiiKt.i'fh tl(iftr-\fSstLs <(( Litjo 

(tiitl (it h?niti Mtttti iH^hf 


It'lo. 

'ti . ! r-i. 



\ Jit . 1 (1. 

i 




..■yh-iu- 


M-ant. 

t I- 


m’;,. 

l. JK - 

i'. 

V. tla 


t:. 

M- Its. 



Mns(.irnM I.AiiN j:. 

Stegomyia fasciata, l’. 

Tlii^ larva wu'' jinx'iil in an avna^^c ol Wl''* jXT im-iiI. ot tla* tntal watcr- 
rt‘(a‘|it:i(‘lv.'; cxatiiiinML It i< the (‘oiMinuncst spcfics nl larva, i> (list lihuti il 

over tin* an*! is idniiil in all varM'ti^'s of wati'r-vr-s* !^. It i- hanlv innl 

not innch atlrctad liv (M)\ irontmait. Iivin;.'^ in hotli (‘Iran and ionl water with (‘(piai 
farility. It> idiirf natural (airmy in lluv-r watn -n'erptarlr' is tin- lar;rr rai - 
ni\<»r<His larva nf ('. flf/ri/i^s var. fusaf, d licn. At ]^l(^llr Mi'tta the .-]M'c 1(‘S is 
a](jtarontly less mnniHjn, Init tln‘ nnndM r ot satii|)lns rrrrivrfl froiii that lof^alily 
was ton ."rnall for (‘ertainty. A sli^lit niontldv variation in iminlirr* is sljt^wn in 
tli(‘ tallies. 


Pectinopalpus fuscus, Th* i>. 

Tliis larva was present in an averaj^e of 21‘d per eeiit. id' tin* total reeeptarlos. 
It is, therefona the next eornuionest larva to S. fasriata. Usually it is found in 
vessels (‘ontaininj,^ foul water contaminated with animal <^\e^•ta, or in vvater that 
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lias havn for wasliinf> flothes. See, It is very fref[uently associated with 
S\ fuse f a (a in the same vessel ajul, like it, is hmiid in l>f>th pots and barrels. It is 
eommonest in pots, probably In^eanse tlie foulest water is usually found in these 
vessels. I'iarly in the invest l;;ati(m inv atteaition was anuiseil bv the strant^'e 
fro([uoney with which this larva oeeurred, foi' it seemed improbable tliat the 
niosfjuito of the second cominoiu'st larva of La^os should liave remained 
unree.oonls(*d fiy previous observers, and should have continued since 1907 to he 
repn;sent(Mi lyv a fe\v niai(^s eolleeted in Aslianti, As the insect evidently 
belonged to the i^eniis rV//V duuyyu/, from whi(dj it has been separated on accomtt 
ot the p(!eidiai’ seah^s on the iicile palpi, I determined to examine the typos of 
that ^emis at (lie llritish Mus(!iiiu wlnui I i-eaebed London, 

On doiriff Sf) I found that the scales on the male palpi of IWtimtpulpu.'i were not 
pe<Mdiar to lliat fr{.iius. A detailed examination (jf the male ‘genitalia of l>oth 
^mnera would he (b^siruhh^, Imt in its aijsenec it seems to m<‘ that Pcci’iuupalpua 
///.sr/ov, Th(‘o., is likely to prove a synonym f)f ('ulicionn/ia /'m'/mr A, Theo. 
This larva showed imjiitldy variation in mimliers ami ajipeared to bo commoner 
at Laj^os than at 1‘lbnte Metta. 

Culex duttoni, d'iieo. 

d'lu“ larva of this mosipiito occurred in an average of K-:i per cent, of total 
rece|)ta(d(‘s examined. Its distribution Is apparently j^reatly lnfluon<*cd bv 
environment. As sliown in the tabh's, it is ran- in Ln<^ms, Imt at hdmte 
Mi'tta it is the commonest larva with an averai{(* of 7H‘4 per cent. Seeking 
an explanation of this dillcrenee In distrlhntion, an analysis was made of three 
samples of water re(U‘ivcd from La^os receptacles wliich did not contain tills 
larva, and of the three samjiles from Lhnte Metta water-receptiKdc's in which 
tlic larva bad Inum found, with the results shown behov : — 


La(<()s. 

V 

Im'TC Mktta. 

1. Clilovine ... *J'4 parts jx'r l(tO,rK)0 

1. Cl 1 lor i no 

.. 1‘4 parts por 100,0uo 


2. 


>1. n ... 

3. 

.. 


A])p:irently then this spe cios ])rcfers water containing only a small amount of 
chlorine, and is sensitive to any great variation in its amount. It also shows a 
seasonal variation in numbers. 

During the progress of this investigation throe native ])atients suffering from 
Calabar sw'elling ^Yore sent to the laboratory for the purposes of diagnosis. 
filoria f/b/rmi was readily found in the peripheral blood, and all three natives 
lived on the mainland (two at Ebute Metta and one at Agage, an adjacent 
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villaiTt*). I lir'F wlu u run^idn rd ni roiiiiim'tiuii uitii llu* pt-ftihai 

<ll>t rilitltinlJ Ilf ( . J’iftcKf, II^ "I'tl'i 1 1 V I III In rn UrntliiHJll inilkillL; ll rnuiuinh Itk 

Inralilii s and uiu-niitiiinii in ntlu'iNtlu' faii tlial ii i.-id^ dnnti:; tin- daNliuht. 
and that it o a dmiu -tln inn^.juiln. niakn it aiijK-ar iinsMliln tliai this sjua'ii-s mas 
ht‘ tin* rariinr of tlii> /■'fltin'd. 

Culex tigripes var. fusca, Tlmo. 

'I'hi' -jirrics \sas fniihd In an asnann ul V,; jhr lani. nf all tin wain- 

I i‘ri'jitai'ii‘>. As tar as I ha\t‘ nlisci v cil it '\< w hulls na i“ms nrus, hvniLt ntilircK 
Djinll nllmr larsa*. nr nn thns,> of il- ns\n ^]u‘clrs ulu-n drjuiscd n) mnrn sijltuMo 
Urlinis. It 'linwi'il Jil'tdnl'nlicc fnr the lai\a‘ n| \. alld nl (\ 

iint ill thrii' ahsrinaa an I afl-r a litrln siar\ atinn, will ra' tlm 

Iarsa*nl ( tfitlftntt auA ni / \ r! i wjul Ijm < firMUy. d ||(' ] irrsi'llt'n nf //<// 7^1 v lal'Sa" 

ni tin- saniplns id' uali-i' rxaniiin d lias pi'nljalils ird In an niidnr-rs| iniain nf tin- 
Dilinhnr ni linth t hr hll'Sa- il jirrlri's, as s(‘S,'ial linill's alwass rlajisfl hrlsvrrli 
I hr <-niIi'('| mil td thr >aiii]i!rs jiiid thru' rvamiiialinn at tin- Lalmralnrs , d'lits 
la 'sa is ihr rlin I tialnra! riimis nt dnnnniir ninsijim,, larv.r. Ii -hnwnil a 
si-asniial satiation tn nnnilirr'. 

Culex nigrocostalis, Thm. 

d lii" larsa was pia-srltt in an avrranr nl I'S jM-r t-.-nt. id' (In- tnlal walrr- 
rr.-r[itar!rs. It Is a small, drliralr. liiiiLt-ss phniird taisa. rasiU m|in‘rd li\ 
rhann’r nl imrina! ms irnmiK-nt. As il is a iavniinti- tnnii nl ('. its 

ncrnrn-iirr lias sa-rv pinhaiiiv hrrn iimh-i-r -*1 imal rd. It .>!inu s x-asima! variallnn 
m imnilH'i's and ajijK-ars tn lir rnmiimnrr at Idhuir Mrita than ai iai;.:ns. 

Pyretophorus costaiis, hnrw . 

1 iir larsa nf this sjioriis svas fnimd in an avrrairi* nl I’H pn- rrnl. nf all ihr 
svatrr-rrri'ptarlfs (‘xanniit'd. Il has hrconir alinnsi an avinin lhat Aimpln-lmr 
lat \ a* iirt d niil \ Ix'.smi^dii in ponls and piiddlrs. nr nthrr nainrai rnlh-rtimi.s of svalrr. 
I lir discnvrry that /*. rustafis hiriids liahitnally in thr dnnirstir pnis and harrrls 
nf nativr yards is thrrrinrr* of smin- impni laiirr. ()f 1,1] h‘> walrr-vrs-ids 
rxainiiicd in i-lprht nifintli' 111 svi i-r found to (tontain thi' larva. Ih>th larva: and 
pupa' worn intind and wa-n- sii(‘ct.*<jn]]\ rrari-d in thr lailmraiorv, sn tliat it i,- 
likriy they also rrarln d inatnritv svin-n h-ft nndistnrlx-d in nativr yards. 

h rom the tal^h's it will hr srrn that on an avi-ra^t; 2 per rmi. nl tin- s rsstd^ m 
I-atros harbourril this larva, and tliat in tin- inonlli oi h'rhrnary, Iftll. ihi' 
:ivt-ra;^r rnsr td fj*;! per nrnt. PossihU this rise wa' oansrd hy lhrah»rrirr <>| 
'nit:i]>le ]>uddlrs <jr porJs at the mill nf the dry season. I ho spt-rios was rml 
found in tin* samples of water from I’dnite .Melta, hut as ojily h 7 siieli sample* 
were received the iiossihle existenee of at least 1*0 [ler cent, would not Im* 
f'xehided. 







VM M, OliAIlAM -IlKsCI, 1 > <MiTMSi:i) FROM A MONTFCLY EXAMINATION 


At thl^ \va- funrhl in tlic ff>I lowing Sanitary Divisions and 

Di -ti'ifts of tin- tf>wiis}ji[j : — 

Division A ... Districts (J.. IC., S. 

„ H ... K., M. 

„ C ... „ II. 

„ I) ... ., H., 1., .M. 

It fna\ lie iKttoi] that tlicso Di^trioty iirLMnr)>t!v sitiiatfd {)n that od^e of the 

i'iand lia\ itio' ihv lou i.'>t <*levatit)n afjovc sra-lrv<‘l. 


Ol'HF.li Larv.e. 


Chironomus (.> 




SjK'rie.s of this ^n*rnis wnro present in per cent, of the total water- 

reroptacle.*^, ddies(> larva' ( blontl worms ’ ) are commoidy found in pot.s and 
barrels, and evc'ii in tlie lai'oe covered iron tanks used to collect rain-water from 
the njcpf. 


Psychoda (;> Hpeciefl). 

SjMM'les of this •rrtius weir pn'smil, in fl'l jier cent, of the receptacles. The 
water in whitdi th<‘y wr-n' lound was usually e\tremely foul and often contained 
sewau('. 

Drosophila (l speeles). 

'riiis Speehs occurred iti M) per cent, of the reeeptaele.s e.vamlned, and a few 
cpf the pupa' were reare<l ior idcntiliealion [uirposes. 


Ephemeridte. 

Ijarv;e wi'Tc lound in om1\ out o( 1,0-Id reeeptaelcs ('xauiincil. 

CtasTAClCA. 

Cyclops simillimus, Urady. 

Thi.^ species was present in an average of 24*.‘i per cent, of all the water 
roet'plaeh's examined. Lhe lai't is <if eonsideiahlc iinportanee in relation to the 
transmission ol (piiinea Worm, for natives freipiently wash their feet in such 
\ esst'ls, and if snllerlnir from (miiiea W orm would, during such ablutions, infect 
any ('i/rlops jireseiit, Apjnirentiy tlierefore it is not necessary to go to water- 
holes or public \vell> to lind a sourc'e of (niiiu^a W'onu infection. 

'rids species of Ct/i/ups was originally found liy me in the Gold C’oast, 
wliero it was common in tiie horrow-plts along the railway. In Freetown Guinea 
W orm is a rare disease, while at Aeera it is a common one. It would therefore 
he interesting to compare the disirihiuion of this Cpclop^ in the two towns. 



OF THE NATIVE OOMESTK W ATEK-UK( Kl* 1 .U’lJ’.S AI' I. AdOS, ,'^C. 1 


Cypris f;2 species). 

Species oE this j^eniis oeeurreil in an a\A‘rni^e of I*:! per ecMit. of tlie total 
receptacles. These Ostracods liave been louinl in Ihuaipi* to liai bonr 
Tromatndc larvie and Ar(inffiorf‘j)it({lii>\ and tlieivt'oia' d<‘S(*i‘Vt' furtlier attiapion. 


Daphnia sp. 

Spt'ciinens of tills ireniis were found in only '2 out <if rreejitaeles examined. 

Atthegella africana, ihadv. 

Tills s[KH'ies was present in Iar^^‘ niiinbers but only in one leeoptacb’ examiiu-d. 
It was orii^inally b)iind by me in the tlold ('oast. 


Sum MAitv. 

1. Tlie examination of the lamtiuits of the doiiKstie watiu-n'coptaelos was 
found to be a practical and accurate method of stud\inif the mns<piitt> fauna of a 
township. 

2. Dnrin^^ the investigation the followinu; points w^ue found to In* of 
Importance : — 

ti. The Division and District of lh(‘ towiishi]) : for in Lai^os conditions diilbr 
in ditto rent Divisions. ^ 

/d. The variety of water-reee]itacl('s (deep or shallow) ; fm* some larva* 
prefer liarrels to pots, and rice rrrs<t. 

y. The nationality of the lioiiseholdm*. The food of the dlUrrent nationalities 
differs, and water-vessels usually (‘Ontalii parlii les ot lood upon which 
larvie may be oliserveil to feed. 

c. Tlie extent of the distribution {Coastline iind Fidand). Tlie water on 
the Coast line is mostly brackish, tliat of tlu* interior is nsnally almost 
free from chlorides. 

3. A seasonal variation in numbers was shown to occur, but ilui causes wero 
obscure, 

4. Scnsitiveues.s to change of (uivironmeiit was found to exist in some case.s, 
and in one w^as supposed to di'pend upon the amount of chlorides. 

’>. Two active natural enemies of mos([iuto larvic were found to c'xist. 

6. It was found that bothlarvfo and pupfc were killed by raising tlie U'mperature 
of the water above 45° C. 

7. Ster/omf/ia fascial a was fouinl to be the commonest mosipiito and very witledy 
distributed, 

Ui2 
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W. M. OllAHAM— ftKSrr/r^s OnTArVRD from M'ATKR-RECEFTACr.ES 

H. rt/Mophortf^ msht/lA wji- fouti*} to biv.- 1 liiihitiiiilly in tluMlornp^tlF water- 
Yvr-i‘U of llio yanis. 

if. \vat<‘r in many of tfiost* vc>sol' was fonnd to i)e very foiil and in many 
(‘ji.'O- cotitaiin d srAvaj^n. 

10. (*tf flops and otlior ( ‘ru-tai'eans \vf;re found to itdia})it and breed in tbe 
nativn yards. 

11. The sitmdtaiicoiis and apparently syjnjiathetie variations of certain spe«dcs 
are shown |jy the tables. 

London, .s .1 inn*, 1911. 
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A FISH THAT FKEVS ON M()S(iU[TO LAKV.K IN SOlTTlIFKN 

Ni(;KKIA. 

Hy Du, W. M, (Jkamam, 

Dinrtoi' of (he Medirul /{esedreft /iisli(ii(i\ 

Dnrin^f a seacli for niOr>(piit(> larva' at Vaba, luair Lai^os, tiiv attnilinn was 
drawn to tlioir (Miinplcto abseiioo from a swatnp abtml :l iiiilf from tlic Mrdu^d 
Research Instituto. Tlio pools In tlu* swamp appoarml In bo woll siiitnl lor tlir 
U^rowtli of mos([iiito larva\ and I oati^dit banab' most(uilos full of oi^^s in ibo 
adjolnin^^ frinoo of bush. The abstaw-o of larva* was thon fon* ovldi'iitly not duo 
to anv lack of fertile female mos(|uitos. An (*xanii)iatiou ol tlu* pi^ols showed 
that, they all contained smull, aiaive. smfacedei'diiiir tisii,^ belonu'inLt' to the 
family (.'VPiirxoDOX ri n.K, and it xuaned probable that it was by tiudr a^u^ney 
that tile pools were kept free from larva*. 

To test this livpothesis, a number <d‘ the iisli wore (aui.ulil and tak<*n to tin* 
liaboratory in a lari^e jii(r of swanij) water, an<l tin* contents of the ju^^ wen* then 
eni[)lied into a b:isin and put aside, as it was ^ettiiii;' dark. Idu* inllnwln^- 
morninjr a number of tlu* fish were found dead on the floor, owlti;; Ui (Imir haaiiiLf 
jumped out of tlu* iiasiu during tlu; nli^iit. As these lish eaii leap a dlslr:iu‘i* ol 
from one to two feet, iu all futunt experiments It was found neea'ssai’v to keep 
them in covered vessels. 

On w-atehintf the fish tii their natives haunts, (he Importaiu'i! id this la(*iilty ol 
leapinoj becomes ])hiiii, for it is bv ibis nu'utis tlial tliey arc I'liablcd to pass from 
pool to pool. Tims everv j)i)ol in a swamp is Iik(*ly to be visited, and the whole 
food supply will be lictter dis(ribut(*d amon^r the lish. No ojlu-r speeics nf fish 
were found in the swamp, and tlu* Uaplorhibts its(*lf was abs(‘nt from a du^^-mit 
water-hole near the swaiup, in wlilrli \ found tadpoles. 

At the Laboratory, the //(/plurht(i/.<, w(‘r<* found to (*at mostpulo larvie oret'diiy. 
Even when a hundr(*d laiAa* wen* lntrnduc(*d Into a vessel with a dozen (ish, all 
the larva* had disappeared in an hour. J was imalde to dis(*over that pri'lerenec 
was shown for any parli<*ular species of larva*. thf)M<.i}i I tried tlu* fish with otu*. 
Anopheline, and five species of (adi<-ine larvie. They declined, ImwcNer, to l at 
piipiO of any species, thonyli they nibbled at them occasionally. Rrobably llie>c 
Hsli are unaccustomed to see pupie, for in the pools they irdiabil, tlie larva* 
would be very unlikely over to rcacli that sta,u<^ of development. 

^ Mr. Boulcnger lias snpjilied the following notes on the stnu tnral < lianicters of the spofios, 
for which he proposcis the name l{<!jibi(h 'tlns ijrahawt, sp. n, 

“Allied to 11. Afiieijalf'iisis. Stcindachaur. iX-pth nf hody, 1 ie -V, linie.*^ in total lengiii, length 
of head, .3 to 3', tiiiies. Snout a little shorter than eye. wliirli is 3 to .'V times in leiigtli of head, 
and U times in iiiterorbital width : lower jaw projecting. Itorsal witli 7 rays, originating .ilionl, 
twice as far from occiput as from root of caudal, above jmstcrior fonrtb of anal. Anal with l a 
or Id rays. Pectoral, ij lengtli of head, extending licyond Ijase o.^ venpal : latter smal). e<(Maliy 
distant from end of snout, and from root of caudal. Caudal roiinded-animinate, Imiger liiaii 
head. Caudal peduncle slightly longer than deep. 28 or 2f) ncalcs in a longitudinal s».*rie.s, 23 
round body in front of ventraL : lateral line indicated by a series of pits. " 



1-5H w, .M. (.j:aham~a kIsm that on* 

TIk! sliH<ly pnols by llaplochllHs are only a few yard^ long or broad, 

utal ai’<i dolled over a large Hwainp. The water in them i.'j clear, the bottom being 
ot mud, dei-uying leaves and twigs, aial when the shade is not too great, they 
contain gr(‘cn n-eds and water-plants. On atndysis. the water of these pools was 
loniifl to f t)iit!iifi ordy 0*84 grain of chlorine per gallon, though the swani[} is little 
luont than a mile frrirn tie Lagoon. 

As ;ifi (“\pcriinent, soiiu' of tin* (ish were placed iti a ba^in of water taken from 
tin; hirge wat<'r-liole near the swamp, referred to above. This water is of a 
milky opaeity, and d<H*s not be(;orne clear after standing, Uy analysis the amount 
ol I'ldoiiiie \var« fouiid to bii 0*01 grain p<;r gallon. The water was so opa([ne 
that the tish conlil only he secai when chjse to the surface. Mosquito larv:e 
introduced into tlu^ basin disajqKUirod soinewliat more slowly than tliey did in 
clear water, hut tli(;y were tdtimately all destroyed, and the Hsh <lid not appear to 
he injuriously inlincnced hy tin; (dunige (T water. The Ilaplorhilns were also 
loujid to floiiri'li in tap-water, so long as they were fed with mosquito larva'. 



Kiv’, I — Ildpl'ichHu^ ijrahii f/i/, bigr. X 2. 


I he hypothesis therv'forc seems to me established, that the presence in the 
swamp-pools ol these Hsh elVeetiially prevents the breeding of moscpiitos, and the 
question presents iiscH as to whether they can be cmploveil to produce the same 
rcMdt in ponds, water-holes, water-barrels, &c., e]sew*here. It sliould be re- 
lueiobered that these tish have a great capacity for spreading themselves over 
Hooded land hy leaping from pool to pool. As this part of the eountry is low- 
lying and frevpu'iitly tioode(i, it is }>rohable that if they are not found in a 
parliciilar poid, it is because they cannot live there. Most of the water-holes 
I'ontain cat-fish whiiT would be likely to destroy any small fish introduced, 
especially when, us In this ease, they are also conspicuous and defenceless. It 
seems likely, therefore, that it is only in pools free from other fish that the 



Mosgrrn^ lauvj: ix ,m>i tukux mokuia. 


i;i!» 

intrmluction of IlnplovhUuis (inihumi would 1 h‘ siiocossful. Tlu-s mi^lu also 
Ik* tridl in domestic Wiitcr-baiToU and tanks, if means wci'c dcviscJl to urcvcnt 
tluMii from leaping out on to the ground. 

The following is a description <d' the colouring of the >pirles. hased on ii\ini:- 
s[Kciineiis : — 

Haplochilus grahami, lilgr. 

Colour, yellowish, with hlackish hnovn markings upon ilic hmU . '['he tiii> ari* 

semi-transparent, and in the males especially, of a hrilliant gremiisli \ dlow etdour. 
In front of the base of the anal tin there is a larg(‘ tiark spot, from wliich (i hm^ri- 
tudinal lines, formed of smaller sj)ots, run forw'jird to tin' head. Six dark, 
transverse, almo.st etpii-distant l)ands exlend from hai*k to Ih'Nv, and there is an 
ill-defined large dark spot behind the eye. On the eauda! tin, towards the )>as(-. 
are ii t(t 4 transverse rows of dark spots, arid the apex of the tin is drawn out into 
an irregular point or jioints. Itt lioth sexes the oceipnt is tlaltriud, and bcar^ a 
nearly eireular spot of hnrnished silver. This spot is not liimi no ns at iii^hl. 

'riie females are larger and less hrilliantly coloured than the males. 'I'lu- 
markings arc less distinct, the silver spot on tlu' oeeiput has a rid)lH-d 
ajjpiarance, and the fins are not so bright a yellow. Cengtli, IS to |0 mm. 

I have to thank Mr. (r. A, Bouleiiger, of the Ilritish Museum, for identifying 
my specimens. 

Tlie aecojupanylng ])hoti»graph was taken on a eoloiir-sensitivj* plate (hrougli 
a yellow screen, and n* presents a magnification of tw(» diamettus. 

London, 31st May, 1911. 
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SOME NEW WEST AEUICAN SPECTES OK ANOPHELES 
(SENSE J.ATO), WITH NOTKS ON NOMEN(’LA'riTKi:. 

IH F. W. Edwauds, lAA. 

{VahiisJiCil hu of (hr Tn<strt\'i rf (fu /iritisli 

In describing tlw‘ following new species I'roin West Africa, some words of 
exjdainition are needed as to the generic names used. In the iirst phuu', it is 
necessary to say tlnit the writer tollows Messrs. Dear and Knal> in eonsidcrinuf 
that most of the genera into which Meigen’s geims Anujthrlrs has retaaitlv h(*cn 
split up are not geiu-ra in any accepted sense, and should sink under tlu’ old naiur 
. //oyj/oVe.v. Ih'ovisionally, ]io\ve\ er, Strlkomtiia^ (Vi<i(/(isia^ ( \t i rr rti /i k i\\u\ ilironrUft 
are consi<lcred as distinct ; as none ul these giaiera are African, this will not 
affect the present paper. Lieut.-Chd. A. Ah-oek, of the London Sidiool of 'rropitad 
Meilieine, has kindly allowed nn^ to see the rnanusenpt of a jiaper on the classi- 
Heation of Anophries, which he is about to publish in the Annals and Magazine 
of Natural History, and 1 have been able to eonenr entirely witli his vi<‘ws ; lu‘ 
re<V)gnises only five sub-genera of Anuphehs^ the sub-genus Xtfssorhi/nrfiifs inebnliug 
all those, speeits with Hat scales on tliorax and abdomen, /.r., the geinra 
Npssorhpurhu.'i^ Crllta and Nrorr.lhd of Theobald s Monograjih, 

It may he as well to point out that whether tliis course Ix! adopted or not, 
certain other changes of nomenclature will he in'cessary. In his original paper on 
the elassificatioii uf the A f.loiini. Troj). Med. IL, 1!)0*>. p. IHl), 
1 heobald designated An()plu'lr.< rosui as the iyjx; of his gimus L'eu\,s/o { ,l/yre//(/y/V/, 
lilanchard), and ,1. arpy rot arsis as the type* of l.armtnhi ( 

Blanchard). Although he subseipiently (Mon. (hd. 1 1 L. pp. 12 14) altered th(‘ 
ty|)e-.species, the original types must stand, having once been pul dished. This 
means that James’ Nyssomyzoaiyia must sink as a synonym (d Mt/zomifia^ and 
Iheobalds CrUia as a synutiyiu of Xyssorhynclms. If it is desirisl to retain 
as distinet the group riames has called Nyss(niiy:inayia^ it must be known as 
Myzofuyia^ and the species included tinder Myzoniyia by James nmst lx* given 
a new name, fn the same way Theobald’s CeWa Ix'cianes Nyssorhynrhus^ while 
J the group Nyssorhynchus (as used by Theobald in the fifth volnm(> of his 
Monograph) be retained as a genus or sub-genus, it will also nxpiire renaming. 
It should further be noticed that in his paper on the Indian Axociikjj.wk (Uec. 
Ind. Mus., Vol, IV., No. -5, Nov., 1910), Cajitain James has incorrectly cited 
the type-species of the geuera Myzomyia, Pyretuphoms, Nyssorhynchas^ ('’ellia 
and Myzurhynchns. C'aptain James says of the genus iitrthomyia^ “ [irobahly all 
file species now assigned to it wmuld come in my new germs NcasfrfhopiuAcsP If 
this is the case, Neostdhuphrlcs sinks as a synonym of Strthomyia, I have 
examined tlie types of A. ait}icui and A. immaralata in the Britisli Musemn ; 
the former appears to he a true Siethvmyia^ but the latter has fieail-scale.s of 
quite the ordinary type. 

BULL. LNT. IJES. VOL. II., PAKT 2, JULY 1911. 
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K. W. KbWAJiDS— SoMi: NEW WK"! AFKICAN > PEC IKS OF 


Anopheles ^Myzomyia) umbrosa, TIud. 

M^zutin/iti fnnf’sht vur. nuiffrosa^ TlicoIjiiM, Mon. Cnl. III., |>. -U 

Mr, (». A. K. Miirshall lias slniwn in*' Hvi: «])(.‘(’iin(‘ns (jf tliis species whicii have 
liceii sent to llie IhitiMiiolu^iral Jii'seanli Coriiniittee by l)r, 1, I'.li. Mayor, 
\\ .A.M.S., wlm (build tlicin at Oslio^bo, Southern ^iiJ^eria, in l)(*oeiiibor, 1910. 
I'hcy a^o'cc ch>s<*!v uith the tvp<‘,and ari; (evidently <[iiiti‘ distin<*t fi’tiiii A. fiine&ia. 
One of the m*ist strikin^^ charaeiors of the s[)eeie'. which Theobald does not 
iiu'iition in his desi'ription, is that the palpi ai’(' only whitish at the tip, otherwise 
having no pah; bands, d ins pi‘culiarit\' aloiu' will sudic*' to tliflerentiate the 
pr(;sent s[)e<'/ies from anv tither of the j^roup d/ycriw/y/f/, while when the wing 
markings are tak(;ii into aeeount it is <'](,*ar ther(' is no vi-rv dost' relationship 
between /b finii'shf arid A. in/ihn>,<K, fn A. tnnl>ros<i tlie Hist fork-cell is slightly 
shorter tfian the second, another important ddlerenee iroiii A. iii wliieh 

the first fork-eell is Jiiark(;diy the lunger. 

Anopheles (Myzomyia) ftavicosta, sp.n. v. 

Wings yellow, espeidallv towards the laista. Four bhiek eostal spots, the 
apieal otu; very small. Five pale frlng('-s])ots, ajiart from the yellow apex. Legs 
with narrow apical pah; bands. Palpi with three ])ale bands, the two ajiieal ones 
(Mpially broa<l. 

9 . Ilrail with the usual type of si'aliug : a tuft of very long white scales on 
tlu; occiput, a ])atch of white upright forked scales in front, remainder of these 
black. Antenine clothed with whitish hairs, segments 2 4 with a few white scales. 
Palpi rather thin, but shaggily S(’ah'd towards the base : a narrow* white baud 
betw'iu'M tin* first and second joints^ a bi’iKid one Ix l'ore the apex, and auotlu'r 
cipiallv bniail at the tip. Prolxisi'is pah' at the ii]i. Thtirtt.i with tlie groiind- 
cdhmr ashv-grev aliove, brown at the sides. Mesoiiotum with white narrow 
curved scales, which are loii'.»er and more lumu'n'us in front. Prothoraei*; lobes 
without scab's. Si'iitellum with about 10 long brownish bristles, atid bair-like 
white S4'ah's. with the scales mainly xdlow. on (‘osta and first vein 

deep yellow. Costa black at the base, and with four black spots, which extend 
on to the lirst vein ; the fourth is very small and extends also on to the anterior 
hranch iT tin* socoinl vein. Third vein almost ontirolv yellow-sealed. Dark areas 
on the other vein> are distributed as follows : nearly the w’hole of the stem ol 
the second fork-cell ; two small spots on the anterior and one on the posterior 
liratK'h of the fourth vein : near the base of the Hfth vein and at the base of its 
anterior lirancli : near the ti])s of the two branches of the fifth and of the 
sixth veins. Fringe dark grey, with five yidlow spots, at the ti'nninalions of the 
fourth, fifth and sixth veins : vellow round apex of wing. Stem of halteres 
yellow, knob blaek. Ln/s dark brown, with narrow*, ochreou? bands at the tips of 
tiic tibia' and of the first four tarsal joints. Alidomen dark brown, i'overed with 
golden-yellow hair. 

Length of body, o mm. ; of wing, 3 m.m. 

Nohtukun ^ICiEUlA : Haro, 21. X. 1910 (Dr, .4, [)u/rain). 

Type and one other female, in perfeet condition, in the British Muscinn. 
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This species belongs to the ^cniis r^i'ftophorH.'i in ThooliuKl's ciu.ssitioatii)iL iiiui 
js closely allieil to A, pitchftrdi. Power, ami J. lO/.sYr/i/V. Theo, Fnnn Imth il is 
tlistinu:nishc<l by the hripht ifellou' vod<t it nd first rriu ami by the snttdi s/:< of ihr 
fourth costul spot^ while the dark areas on the veins aiv* smaller and less mnuerons, 
so that the wing has a less mottled appearance. A. pitrhfordi is also distinguished 
from A. jittrlcostd by tlio presence of a very small tiftli costal spul. .1, aostruif 
has the first two costal spelts joined into one. and has li loader l>ands on the legs. 

Anopheles (Nyssorhynchus) watsoni, si>.n.. o v- 

Closely allied to . 1 . nuicuUpdlpis^ Theo,, and J. pnioriensis^ Tlu o. From tin- 
bmner it is distinguishiMl by the absence of spots i)n tlie palpi, ami from lM*tli by 
the rntirr (disfuee of spoitiitti ini the ftys. In addition to this, the new species 
(litters from its verv m‘ar ally A. jtrrfor/ruds \\\ the banding of the hind tarsi. 
The hind legs in J. u-dfstmi an' niarkeil as follows: nai’row white bands on the 
apices of the tibia' and first two tarsal joints; third to liflli tarsal joinls 
white, except for a dark brown hand of varialih' length near tin- ba^e ot the 
third joint. In .1. prAorirtisis the white liand on the first two tarsal joints 
are markedly broader, that on the second joint being almost one-third as long as 
the joint itself. In .1. tnilsoui, as in A. prrfonntsts^ there :ire no scales on the 
abdomen of the female, and only on the genital si'gnieiit (oecasionally a lew also 
on the iienultimatc segment ) of the male. 

There is also a general (thongli not very elose) rosemlilance bet ween this species 
and A.(Xpss<frIii/nr/ii{s)iiurcosf/Uftud(/rr, Theo. Theohiild placed A.tturros.iuoouifir 
in I^tfrefophorusA)\\i as it has numerous flat scales on the seutmii it Indoiigs to the 
snb-genns X>issor/ii/iirhi(s, in the sense in whiidi it is liere employed. 

Tliis Sjiecies hears the same relation to A. jinfonnisl.' that A. lodloiri tha s to 
A. rossf and it is a matter of ojiiiiion as to wlietiier tlie spotting ol the legs is a. 
s|»eeitie eharaeter or not. IJanks regiirds A. ludlotn as a variety ot A. rossi. 

XoFiTUKRS Nioeiua: Kataguiu, 3 13 {/Jr. (\ /fX f ltd sou) : .Minna, 

1 Q {•/, J. Simpsou ). 

Types in the British Museum. 
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ANOPLUKA and MALLOPIIAGA from AFRICAN HOSTS. 

15v V, L, IvELLOliii AND J, II. FaINK, 

Sfaufo/'d rnitrrsitt/, 

(Flatks IV and V). 

The (le.>i<‘rlption< of new, and (letL'rrninatioiis of old, sp<‘(‘ies of Ano|i!ora and 
M:illoj)liaf?a prcHented in thl:? pajuM* are l)ase<l on a small j'olleetinn of iliosi' 
rrto-|)arasiti(“ insects taken from nianinials a ml binls of llu' Fij^yptian Sudan and 
other North and West Afrit'an localities. Tlie c(dleetiini was liiade hy various 
rollc(‘tors, a.s indicated for eaeli species, and was std)niitio(l {a ii> hy Mr. (luy A. K, 
Marshall, Scientific Secretary of th(‘ I’.ntonmloi^ioal Rest'andi ( 'onunittm* 
(Tropical Africa) of the liritish Colonial Office. 


Anoi-duka. 

Pediculis capitis, !)«* Geer. 

Specimens from the In'ad of a man (Dinka), near l>or, I'i^yptian Sudan 
{II. //. Kluf/) \ also specimens from tin' loin-clolh of a woman { I )lnka). A/./ar, 
near Bor, K^yptian Sudan {II. II. h’l/u/). 

Haematopinus asini (liinn.) St(*pliens. 

From hor.se, Khar Altar, Ani^^elo, Foyptian Sudan {II. II. I\hi<f). 

H^matopinus peristictus, sp. n. (IM. iv, h^es. imd hj. 

Alales and females from .several ^vart-liogs { I*ha(urhorrus a‘fluo]iirtis\ Akaman<;a, 
North Nvasa (Dr. ./. II. I)avr}j)^ and from a husli-pi^- { Dofamurhornts 
riuwrvpotamua) Fort Hill, North Nyasa {Dr, J. II. Doirj/). 

This striking ih’.w II(etuaf<*/)ftiits shows simllarltu's with II. (Linn.) Leach, 
the common louse of s\vin(‘, hut differs markoMlly in Its short Inaul, the redinaal 
ehara(‘ter of its oeuhu' projections, and the arrangement of Its markings. 

Fkmalk. — laaigth, d mni. : width,:! inm. (leneral colour yidlowish l>rr)wn, 
with distinct darker ( hrowti to hhickisii hrowm ) markings on Inwl, thorax, h^gs 
and abdomen, //c<o/ slmrt, as wide as long (in this eharacter difif*ring nmcli 
from II. .ooV, wliieh has a narrow liead, twdee as long as wide). Ocular 
])rojections slight and blunl. A hlackisli brown transverse liand across tin* front 
of the head, and small blackish l)rown blotcdujs l}ordei ing IIk; front of the o<Milar 
projections, Th»rax sub-pentangular, with cm viiig lateral margins ami straight 
anterior and posterior margins. Strongly palteriied with blackish brown bars 
irregularly radiating from a central spot (FI. IV, fig. :!). J.ogs \crv heavy ami 
strong, the tibiic larger than the femora : witlj .strong black i.sli brown l)ands 
and blotches, as shown in the figure, sihdumni tli roc-fourths as wide as long atifl 
with the swollen, ronmled margins of the segments projecting laterally, altliougli 
there is only one inter-segmental suture wliieli is distinct (on dorsal surface) 
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entirely arros.s the abilornen ; thin U tlie suture between segments 5 and 6. Last 
segment angularly f^marginate behind, forming two tooth-like j)ieces ; wlien these 
piec(‘H are brought t(jgf*ther their tips meet Ix'liind a small open space. All 
Hegments with distinct brownisli black lateral blotches just inward from the 
spiracles, each of which is set in a small brown circular spot; on the middle of 
the segments are pairs of short lateral brown bars, thicker and shorter on the 
posterior segments (PI. IV, tig. !i j* 

AlAf.K. — Length, 4 mm. ; width, 2*24 mm. [Posterior segment not emarginate 
(or toothed) but (oitire and with a (a)ns[)i(‘uoiis tuft of several short hairs in each 
postero-lateral angle (PI. IV, fig. G). 

Linognathus vituli (Linn.) Dalla 4'unv. 

Hpe(;imens from calf, Songwe Kiv(‘r, N. Nyasa {/)r, ./. li. 

Linognathus africanus, .sp. n. (Pi. IV, tigs, 1, .■>). 

Nfales and females from sheep, Abookuta, Soiitliorn Nigeria, W. Africa 

(./. Sifiijtsou), 

Thi s mwv lAiuujnuthits Is ratlier near L. rilnfi^ the eomrnon long-nosed louse of 
tln‘ but has a shorUu' and broader head, a larger, broader body and the 
[intenme with tlie basal two segments euriously large. 

Fkmai.k. — L(*ngth, 2'.) inin. ; width, 1 mm.; the body of tlie female is thus 
onlv about, 2i times as long as the width of the abdomen, and tlie head is lianlly 
twice as long as broad. /lend witli the antenna* inserted in front of the middle, 
tlu' twn basal segments being eunspieimuslv larger than the foilow’ing segments. 
Tiiorar at its anterior end only slightly wider than widest part of head, but 
gradually widening posteriorly. The lateral margins are straight, sliglitly 
dlv4*rging iine.s, show’ing some brown coloration and ehitinous thickening, with 
short tapering brown (diitlni/.ed lines projecting diagoiiallv towards tlie middle of 
the segments. Ib’o-, meso-, and m(‘ta-segments all so I'usimI as to be hanlly 
distinguishable. ()ne pair of longlsh, strong, iilmost spine-like hairs on dorsal 
.surface <»f tlie mcso-s(‘gment, the wholi! thorav otherwise without hairs. AMomf^n 
broader in relation to its length than in L. ritnh\ and with entire, iiatlv convex 
margins. Tlu* segments are so fused that they arc distinguishable only by the 
position of the spiracles and transverse dorsal rows of short hairs, there being 
live of these mws, one of which is shorter than the others, on each segment 
(PI. I V,Hg, n. Tliere are two or thn'O hairs in the postero-latcral angle of each 
segment, one, then two, of these hairs getting progressively longer from the 
anterior to tlie [posterior end of the abtlomcn. Jjast segment of female vrith 
entire posterior margin and few hairs. 

^[AI.K. — Length, l*.>4 mm. ; width, *->4 mm. Last segment of abdomen with 
a small rounded projection at middle of posterior margin, and with numerous 
short spiny hairs on each side of this swelling ; one specially strong, spine-like, 
hnt short hair on each lateral margin of the swelling. Ground colour of whole 
alHlomen [lale translucent yellowish brown; the male genitalia usually showing 
through, dark brown in colour ( PI. IV, fig. o). 
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Lino^nathus forficula, sp. n. (1*1. iv. iiirs. >. 1 1 . 

Many females from reoil-biirk ( f V/7v»‘f/y^/v/ (ieoru'e’s, Marimlia 

District, Nyasalaml {hr. K IL AUon hash. 

This curious new Lutotf/tiif/ius is readiU (.li>tniL*itisluMl iVinn nnv other s|u‘(‘ii‘s:, 
<0 far included in the i^emis, hy the eonspii’iious foreeps-like pair of lairved, 
pointed, posteriorly projeetin^^ abdominal }n'(K'esses ul th<’ fiauale. It is most 
neurlv reseinblod by I., hrehconds and A. tihifilis from antelopes, eaeb of \vhich 
has an emaririnatod posterior abdominal liorder, ])rodn(*i!i^ two short obi nsi‘ 
pr<»je<‘tinij jirocesses, but these pn)eessos are not of the loreeps-like eharaeter 
\vhi<di is so pronounced in the new spet’ies. 

Fkmafe. — L eiiiith, jJ'iU mm. : widtli, ’71 mm. A striking sj)eeies willi plump 
whitish loiiu: al^donien and ])ale ln-own short thorax and head. Ilrtul with laru't* 
thiek-jointod brown antenmv insertcal in front of I he middle, and wilh anhTior 
end of head strongly chitini/.ed. 15 nt few short hairs on dorsal sorfat'e of heinl 
and one pair ot soft lonuish ones arising' near tlu‘ postero-laU'ral margins, which 
marii’ins are l)order(‘d with a strori^dy ehltinized dark hrown band. VVoov/r short, 
bi’oad, witli divcrcfin^' lateral margins and hearing one pair of stroiiL^ !on<^dsh hairs 
and several minute liairs on the dorsal surfaee. hhilire thorax hrownish, lua’anse 
of stroni^ broad diaironal bands that jn-aetieally eov<'r the dorsal surfaee. Lc<:s 
hrown, except at sutures which are whitisli. Alnhnnrn a little mon* than h\i(‘(' 
as loll”’ as wide, whitish, except last seu'inent whi<‘h is hrown, wilh numerous 
rather loni^ish hairs arranged sej.iinetitally in short iransva-rse serit's on the dorsal 
surface, each serie.s only extendinu' across the median half of tln^ s(\”immt. d'wo 
lon^‘ conspi(*uons hairs in (^acdi ])oster()-lateral an^ie of the t\so pemiltiinate, 
segments, and many shorter hairs on the lateral margins of tin* last forei]):ited 
segment. The forceps is made hy a deep ^mar^'lnation of the j)ost«M-ior border 
of the last seijment, which (Mnai‘u:in!ition. /.c., the Inner mar;LriM of the forceps, is 
also lined with sliort liairs. On the ventral aspi'ct. of the postin-ior (‘tid of tin* 
ahdomen tliere is a curious, 1)limtly two-[)nint(‘d process (IM. IV, \). 


M ALLOPII Ar. A. 

Trichochetes climax, Nitzsch, 

Numerous specimens from j^oats, Ih'sha, Southmai Ni^ouaa, W. Afri(^a 
(•/. J. Sfifi^ison), 

Nimus fuscus, Xitzsch. 

Several speidmen^ from an unknown speoaes of owl, Miihudial, !■';')'] )ti an Sudan 

(//, II. Khif/), 

Nimus varius, Xitzscli (Plate V, figs, a, r>o). 

One female from a whitc-nccked raven ihormHur (tlhifol/is), O.shogho, 
Southern Nigeria (J. J. Simpsoii)^ and an immaturi* .'J|ieeirneii from a starling, 
Malaclial, Egyjitian Sudan {II. II. A7/o/). As Jbaget ha.s figured only the heml 
of this striking form we have given an illustration of the whole insect, showing 
the genital blotch (PI, V, fig. on ). 
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Nirmus vuIgatuB, 

NurnfiroMs fnnu tln^ starling and one from an owl, Malachalj Ej^yptian 

Sudan (//. //. Kituj). Tliis is the first record of this American species, which is 
found \vid(dy dlstrlhntj^l on ArmTican passerine birds, from a host in the Oltl 
World. 

Coniocotea gigas, TaB<dlonh^•r^^ 

d'wo males atal a female from a f^ninea fowl iXnfni(bf mifniin /), Azzar, near 
lior, E^^yptian Sn4an(//, //. Khuf), 

Goniocotea aegypticus, sp. n ( Pi. V, !ig.s, 2, 2^0. 

One hanale from a ))liio pi^'enn, Malaehal, Ej'Vj)tian Sudan ( //. 11. Khuj). 
Rescanhles l*la;'et’s (i. mujor^ Imt din’crs in the hairs of tim abdomen, last segment 
(tf tln^ al>d(»m(m in the female, Siv. it also resembles Taschenber^P.s (r. jn'oeents, 
hnt dill(*rs from it in about the same [}artiiuilar3 and also in the shape of the 
alxlonuui, which is broader than in (i, procerus. 

Female. — Len^^th, 2*.‘5 mm.; width, pH mm.; lij^ht yellowish brown, with 
•lark red-brown markings. flew ^ : ](Mii.Ctb, 'f> mm. : width, *H mm. ; broad, 
(;oni4‘al, rn)nt rounded, with Hv(“ short prickles on eitlier side. ^larainal frontal 
band yellowlsb browm, a litthi darker than f)jrt)mnl->eo]onr of head, turning inward 
jjist before tlu" antemr.e and ending in a red-broM’ii blotch. Antennai short ; 
length of s(*gnHmts diminishing towards the end ; a lialr on the dorsal surfaee 
near tlie bas(‘ of the antenna'. Eve with a short prickle. A marginal band 
eNtending aronnd the temples and oeci[iut, with colour little ditlerent from the 
ground-colour «)f head, except aromubthe eye, where there is a re<l-l)rowii bloteh, 
and on the sinuous (Hjciput which is also red-brown. Angles of temples acute, 
protrmling, with two long hairs and one shorter one arising from a large curious 
projecting pustule (PI. lig. 2u) ; also a minute ])ri('kle between the two long 
liairs. 'ilwrax : length, *o mni. : width, *7 mm. : with red-browm marginal hands, 
Prothoi'ax trupc/oidal ; sides straiglit, diverging ; a h)ng hair in the posterior 
angles ; postiTior margin straight. Metathorax with lateral margins convex ; 
two long hairs set close together arisirig from the central lateral angle. Ihisterior 
margin angled on abdomen, aiigle rounded, obtuse. A hair on each side of 
posterior marginal angle and another on the surfaee about midway between the 
nies4m and the lateral margin, d'iie coxal bands distinct. A}>domr)i elliptical ; 
last segmcitt divided. Long hairs in the posterior lateral angles and two hairs 
(Ml 4'a4‘h side of all the segments, except the last, arising midway between the 
meson ami lateral margins ; median hairs apparently lacking on all l)ut sixth and 
seventh segments. 

Akidoproctus stenopygus, Nitzscli (Pi. v, tigs. 0, (W, ioh). 

Three female spec i me ns of this pale form from the spurwdng goose {Plectrop- 
trrus (fii)nl>eusis)s Khor Kolos, Egyptian Sudan (//.//. AV;jp). We figure this 
form owing to the fact that the only female heretofore known was headless, 
Taschonborg is of the opinion that this species is identical with A. maximus^ 
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Piaget. This is owing to the fact that he considered Ids speeimons as iininature 
and that they had not as yet developed abdominal blotches. Our specimens, 
however, which are without (question mature, show this to be a distinct species. 

Liperus baculus, Nitzsoh. 

Two specimens from a blue pigeon, Malachal, ]\gyptian Sudan (//. //. AV/u/), 

Liperus gambensis, Piaget. 

A number of specimens, male and female, of this striking form from the 
spurwing goose {Plcctniptcrm ifamheniis\ Khor Keh)s. Egyptian Sudan 
(//. H. King), 

Colpocephalum flavescens, Nitzsch. 

Several speeimeiis of this well marked species from a vulturi', Osliogbo, 
Southern Nigeria (./. J. Simplon), 


Colpocephalum semicinctum, Uudow. 

A number of specimens, both sexes, from a white-ueck(“d raven {(\>r\'u(luy 
a\}d('ollis\ Osliogbo, Southern Nigeria {J, J. Simpwn), 

Colpocephalum sjoestedti, Kellogg. 

One female from a spotted rat, Kyetume, by Kampala, Uganda (/)r. H, yau 
Someren), This host of course is not normal and shows straggling. Also 
another Colpocephnlvvi ^ B])ecios not dotenejnod, was n*<au‘ded rn»m tin* spott(‘<l 
rat. Tills is also, jirobably, a straggler. 

Menopon mesoleucum, Nitzsch (?). 

One specimen from an owl and one from a starling, Malachal, Egy]>tian Sudan 
(II. //. King). 

Menopon pallidum, Nitzsch. 

Several specimens from a ehic^keu, Meko, Southern Nigeria (./, J. Shnpson). 

Menopon spinosum, Piaget. 

A male and a female from a starling, Malachal, Egyptian Sudan 
(//. //. King). 

Menopon africanum, sp. n. (Pi. V, fig. :i). 

Three adult female specimens and one immature, from tin; spur wing goose 
(Pbetropteyns gamJmxsiii).^ Khor Felos, Egyptian Sudan (//, //. King). This 
species is unlike any of the few Menopons so far found on geese or ra[)torla! 
birds. 

20419 E 



150 


V. h. KELLOGG AMD J. H. PAINE— AMOPLURA AND 


Female. — Len<(th, 1*8 mm. ; width, *8 mm. ; light yellowish brown, with 
chestnut markings on head, fif/ul : h^ngth, *.'58 mrn. ; margin entire, with 
very shallow late nil depressions. Front rounded, with nine hairs on each side 
in front of the slight lateral de]>ressiotH, one pair of which, arising just before 
the (i(^pressIon, is ([uite long. Mandibles prominent. Small chestimt ocular 
blotebes, anil two rathei’ long hairs arising on the surface near these blotches. 
Other shorter liairs oceur on the surface of the head, one arising from each of 
the prominent black ocular Hei^ks. d\;mples rounded, bearing numerous hairs, 
three of which are particularly long, (Jeeiput concave with two rounded chestnut 
blotches ; occi])itaI bands faintly discernible in one 8j)eeimen. Thorax : length, 
•3(i mm. ; width, '52 mm. ; pro* and meta4liorax about equal. Lateral and 
posterior margins of prothorax rounded, with but slight lateral posterior angles ; 
a series of 18 stout spiny hairs on the lateral posterior margin, there being 
•aliernatidy a short one and llnuj a long om*. Metathorax with sides broadly 
iliverging ; a series of hairs, alternating in si/.e, across the posterior margin ; 
narrow lateral marginal bands. liCgs with marginal hands on femur and tibia. 
Ahihmeu^ elliptical ; lasi segment as wide as the inetathorax, rounded ; series of 
hairs jieross eaidi scgmenl, alternating in size as on the thorax : longer hairs in 
the posterior Mngl<*s of the segments ; narrow marginal band on all except last 
segment with transversi^ blotches faint or lacking, at h^ist on the dorsal surface. 

Menopon antennatum, s)). n. (hi. V, tigs, i, irL ih). 

Numerous spiMomens, both male ami femah*, from tin' (luinea fowl {Xamida 
mdrattt'j^ Az/.ar, near Uur, I’igyptian Siulaii ( //. //. A7/o/). A small compact species 
with long slender nutemue. Entire insect of a dark golden brown colour, with 
no special markings and well clothed with liairs. 

Femai.e. — The sexes dllh'r in size and shape of abdomen, that of the female 
being somewhat elongate and ('lliptleal : lenglh, I'.d mm.: width, ‘liS mni. 
Head : length, *15 mm. ; width, ‘42 non, ; uniform dark golden brown in colour, 
almost hemispherical in sliapix Front roniuled, with nuincrons long hairs as 
shown in the tignre ; tenqiles narrow, protruding, with angles rounded ; occiput 
concave with a narrow, darker marginal band ; many long hairs on the temoles 
ami on the surface of the lu'ad. An ten me long and slender (tig. l/>) ; fourth 
segment as long as the other three : third segment tapering : second segment 
about as long as the third but broader ; tirst segment shortest. Thorax : length, 
*22 mm. ; width, ‘44 mm. Frothorax with the colour slightly lighter in the 
centre ; sides rounded, continuous wdrli the eonvexly rounded posterior margin, 
Ix'aring a series of about 3(5 long hairs arising from small pustules. Metatliorax 
ajipearing like the tirst segment of the abdomen ; three short stout spines on the 
broadly divc'rging sides ; a series of long hairs on tlio posterior margin. Legs 
small, lighter in colour than rest of body. Ahdooien: length, *8 mm. ; width, 
*68 mm. ; elli[>tical, almost uniform in colour, which is dark golden yellow’ ; long 
hairs on the lateral margins of each segment near the middle ; a series of from 
20 to over 40 lung hairs across the middle of each segment ; eighth segment 
much wider than the others, with tw*o row’s of liairs ; last segment ending in 
an angle. 
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Male. Length, 1*1 mm. ; widtli, *(i4 mm. : alxlomen, length, *6 mm., wiilth, 
■64 mm., appearing almost oiivuhir ; last segment with arrangement of hairs ami 
genitalia shown in lig. 1// ; genitalia not strongly chit ini zed. 


Menopon nigrum, sp. n. (Pi. V, tigs, i, •!</. m. 

Four specimens, two male and two female, of tins strongly marked species, 
from a white-neeked raven {('orrtiltur aihicoUls), Oshogbo, Southern Nigm-iu 
(./. J. SimpAon). This form is elosely related t(» others of the genus found on 
crows, especially to M. iticso/ftimw, Nit/sch, and to .1/. piar, Denny. It dlU'ers, 
howmver, from the former in its abdominal markings, pustulated ahdinninal 
hairs, form of head, &c., and from the lattei- in the arrangement of its hairs and 
in other details. 

Female (PI. V, fig. dk— Length, l'!)2 mm. ; wifltli, ‘76 mm. /AW: hmgth, 
*46 mm. ; width, *64 mm. : front rounded, \vith rounded angles on tin* sides ; ten 
hairs on each side, soim‘ of whicli an* minute, and om* very long one arising 
on the margin at the angle near the ])ase of tin* antenna*, live prominent, 
emarginate, with a distinct black tle(:k. Ant(*nnal i)and broad, ])iteliy, extmnling 
to meet the lighter coloured occipital hands wlji<*h are united at Ilnur anterior 
ends, and also extending forward and ending in a {jitr'liy blotch on tlic margin. 
Tcmple.s broad, squarish, with a pitchy marginal band extending aiamnd the 
concave occiput ; four v{*ry long Iniir.s on the t(*m]des arising from large clear 
pustules ; also several shorter hairs. VY/crur : length, *46 mm. ; width, *64 mm. 
I^rothor ax lcnti(mlar, rounded behind, with no itiarglnal haruls ; serii's of hairs 
across posterior margin. ^Ie.-;othora\ distinct, w'lih pitchy marginal band ex- 
tending aroimd to anterior margin. Metathorax also with pitchy marginal 
l)ands ; posterior margin convex, rounded ; sides of meso- and »ncta-thorax 
diverging. Legs with broad femora, with pitchy marginal hands on femora and 
tibiie. .thdofuni elliptical ; jmstcrior margin of first segment convex, nincli 
enlarging that segment as is often the case in s])ecies of this group of the genus. 
Ground-colour rather dark, with a narrow pitchy lateral hand and a dark ehestnut 
transverse bloteh extending across each .segment. A series of hairs acra.-is each 
segment, arising from small (*lear ))n.stu]es ; very long hairs arising from the 
angles of the segments. On the under side of the first s(*gment occurs a strn(*tm'c 
found in other members of this crow-infesting group, namely, two grouj)sof short, 
stout spines as shown in fig. 4//. 

Male, — Length, 1*76 mm. ; width, *62 mm. ; the genitalia are strongly 
chitinized (fig. ia) ; there i.s no fringe of hairs on the last segment, which is 
ehitinized on its posterior margin. 


Trinoton luridum, Nitzsch. 

Two specimens of this common parasite of ducks and geese from the spurwang 
goose {Pketropterus Khor Felos, Egyptian Sudari (II, 11. King). 
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Ruynchota, 

Eoctenes eknomicus, Kellogg and Paine. 

In addition to the Anoplura and Mallophaga this collection contained abo t' 
mal(!H and one female ripecimeu of a new species of PoLYCTENiDii: (sub-ord 
Ileinipteraj taken Ironi an unidentilied l)at from Khartoum, in the Egjpti 
Sinlan (/A /A King). We have alrea<ly de^^rihed arid figured this interestii 
j)arasile in the Entomological News (Philadelplua), vol. 21, pp. 401-403, pi, XI] 




EXPLANATION OE PLATE IV. 

Ki«. 1. /. iiiufjfiathus u/rU:anu8^ n, sp. 9 • 

2. Ltnoijnathm jurjicula, ii. sj). 9 • 

JlfK/natoffinui i)eri«lktu», ii. sp. 9- 

4 . LinognathiigJ'urJicida ; veutral surface of last seginoiits, 9 • 

5 . Lhmjuathus a/ricanu8 ; last segments of . 

C. Uitmutopinui peristktua ; last segmeuts of . 






EXPLANATION OF PLATE V. 

Fig. 1. MaiujMt antewiatam^ Kp. ii. 

la. „ 1 , genitalia of ^ . 

16. ,, „ antenna, ventral aide, 

2. GauinCides (zgypticus^ ap. n. $ . 

j, temple showing pustule and hairs. 

3. Menopon africanum^ ap. n. $ . 

4. Mempon n. 9* 

4r«. „ „ genitalia of $ . 

46. „ „ first ventral segment. 

f). Ntrmm Nitzsch, 9- 

ha. „ „ genital blotch of 9 ■ 

6. Al-id(ipriMdu8 slempi/ffun, Nitzsch, 9- 

6a „ last ventral segments. 

66. „ „ antenna of 9 enlarged. 







TIIK PHOTOCUiAPllY OP DIPTEKA. 

By Dk. \V. I\1. iiuMiAM. 

Diredor of thti Mcdictil Ttcsvurvh Loiftm, 

III the following iivticle I have eiuleavoured to write us slnmlv as |uissil)lc a. 
detailed account of the nicthods for photoi^o-a])hin^^ insects wliich 1 have myself 
found to be most successful, and no aUeni[)t has liecn made to disioiss altenuitlvc 
methods, 

A rrAu vn s. 

J make use of the followin^^ ajiparatus 1) : - 

1. .1 a'wdtn hasc-honrd^ .‘IG imdies !on«r, inelies broad, and I liieh thiek. 
Along this board travel two wooden platforms which can hi' clamjK'd at any 
point. The upper half of each platform can be moved backwards and forwards 
upon the lower half by means of a rack and pinion, while tin* lower half is clamped 
to the baso-])oai’d. Tlie size of the ])1 at forms will depi'iid ujion the size of the 



Fig. 1. — Photography of Diptera ; apparatus iu positiuii. 

camera used. The back of the camera is placed ujion one platform, the front of 
the camera upon the other, each part being securely fastened to tlu; upper 
surface of its platform by bolt and thumbscrew, or otherwise. Thus the back 
or front of the camera attached to its platform can be moved indcjiendently 
to any point on the base-board and there clamped ; then by means of the racks 
and pinions each portion can be more accurately adjusted or focussed. At 
the front end of the l>ase-lx)ard is erected perpendicularly a small wooden msd 
with a median opening of the size of a quarter-plate, at the top and bottom uf 
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^vliich anj transv<;rse grooved wooden slips to allow a glass plate to be insefted in 
front of the opening. The easel is clamped to the end of the base-board by a 
bolt and thiim])srrcvv working in a transverse slot to allow the easel to be moved 
laterally tor centririg the picture horizontally on the ground-glass. 

2, I'hr cjuHPra , — A H([uare-bellosvs, half-platc camera, to which a suthcienl 
length of ))(‘llow.s has been added to give an extension of 36 inches. The camera 
should have a ri.sing front for use in centring tlie picture vertically, A reversing 
hack is often useful. 

d. The hns . — A /eiss micrr)])lanar letrs (d 100 inu], <Mpii valent focus. 

4. Thrjiitvr. — A Wratt<!n and WaitJwriglitV I\. J I F. yellow ceinouted filter, 
mouriteil as a lens-cap. This tiller was placed ujmjii tin' hack of the lens, and all 
focu.isiiig was done with it iti position. A similarly muujitcd red filter was 
occasionally found useful, tr) increase contrast. 

/j. 'Vhf' ijhfss ,suj)/wrf, — 4'he glass support to hold tlio object to he jjhotographed 
was made as follows :—4'ake a sheet of glass (an (jld halt-plate is suitable) and 
drill a vt'ry small hole thiough tlic middle. Tliis hole should be small enough to 
he com[)let(4y covered by the thorax of the insects to he photographed. Then 
<Mjt a pioc;e of cork to fit and cement it into the hole in the glass with Canada 
halsum irt xylol. When the balsam is dry (24 to 48 liours), cut nil' the pro- 
jecting (a)rk level with the glass surface, and tlie support is ready for use. 

6. 'Vhe millimrtn; srulr. — This scale is used in ascertaining the magiiificatiun of 
tlm image on the grountl-ghiss. It is inad(! by cutting oda couple of centimetres 
from any cardboard .'^calc divideil in mlllitnetres. An excellent scale for this 
purpose will he found inside the cover of Messrs. Hiirrouglis A Wellcome's 
Medical Diary. The piece of scale syleeted is cemented to a wooden rod by 
which it can he fixed above and in the same plane as the insect to he photographed. 

7. 7Vic ;w//’rer.v.— A small scpiurc tnirror, 5 inches x 5 inches, for use in light- 
ing the insect from below. An ordinary circular shaving mirror upon its stand, 
for use in lightijig the ItJscct from the side. 

Tlie relative position occupied by these seven [jarts of the a])paratus is shown 
in the aecompatiyiiig photographs. 

ft. The Wratten A Waiinvright’s panchromatic plates were found most 

satisfactory. Tite directions for development supplied by the makers were 
strictly follow'ed. But vvlien the temperature of the dark-room was above 80° F. 
the plate, after thorough fixing, was removed from the hypo, bath, well washed 
f(»r 2 or 3 minutes, and then put into a 5 ])er cent, solution of formalin for 
0 minutes to prevent frilling. 

9. The Atop^vhek . — A Wclborn l^iper's photographer's stop-clock. The de- 
velopment was carried out in complete darkness, and a stop-clock was therefore 
necessary. Tlie Welborn Piper clock can be set to strike, after the lapse of any 
nnmber of seconds or minutes, and was found to be convenient and satisfactory. 

10, Rtpasitre meter , — A Watkins exposure meter of watch form was used, as 
it could be suspended from the top of the easel alongside the insect where its 
lighting resembled that of the insect to be photographed. 
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The Puefakatiox of the Inskcis. 

liisiccljs to he photograplietl uve lu'st killed in ;i I'vnniiK' liottle, for not heinj^ 
rendered so stiff* as those killed hy chlnroforin vapmir, tin's art; more readily set» 
and re<iiiire less ll:vlldlill^^ The most salisfaetury |nv])arations an' thosi' made 
from insects mounted imme<liately after hoinjjf killed. Kairlv satisfaeturv projiara- 
tions can be made from dried unmounted speeimens that ha\i‘ been thoroughly 
softened and relaxed by beln^i' plaeed u])on damp sand in a elosi'd vessel b»r a 
eoiijdc of days, but they n'([tiire very mueli more skillful (riatnu'tit than do 
freshly killed sj)ecimcns. 

Take a pin of suitable size (No. 1^0 for small, No. 7 for hirj^e Dlptera), ('ut oil’ 
the head and sharpen the eut end. Then take a suitable dlse uf d-ply Ibaslol 
Intard and push the pin throii^di the eentre of the disc, l^ay the tlea<l insect upon 
its back upon a sheet of smooth paper and ('andully itisert the poirtt of the pin 
into the thorax in the mediati line verti(‘ally and lii siu'h a. pi»sili(ui hi'lweeii the 
fore and mid coxae that the subsi’tpienl settimr of the lei>^s will not he ohslrui'ted. 
The pin is thcai kept ])erpcaulleMlar to tlie surface and earefully jiuslu'd ini<» the 
insect until it tomdies the ehitiiious c<^v('riM^' of tin' upper surfaeo of the thorax, 
but it must not ])enetr!ite oi‘ mark this surface in any way. (’are must he takiai 
to insert the pin vertically ami not to move the insect ahout iijmii the paper, as 
hy so doin<^ the surface of the thoi'ax in contact with the paper would be deniHh il. 

The disc with the insect now pinned njion it is rals(‘{l from the table by means 
of the portion of the ))ln ])roj('etin^' from the eiirdboard, and the pin is ^n ritly 
drawn tliroujrh the dise until the lei^s of the iiise.et are in ('onlaet with the card- 
board. The nearer the insect is <lrawn !«) tin' disi* (In'. c.asi('r will be the 
suKscfjuent focnssin^^ as the le^rs and body will be set nioia* nearly in the stitne 
])hinc and less depth of focus will be rectuired. If <iiawii bio < lose, the positi<Mi 
of the k'l^s will lx; unnatural and the elleet had. With each iiua'case ol 
ma<^nifioation this becomes a more imp(jrtant matter. 

Now lay the ed^jfe of the dise n])on a she(;T of cork and pu<h a lon; 4 ;er and 
stouter pin throuirh the card near its periphery. The preparat ion is now mounted 
as a mosjpiito should be, and is fixed by imams of the stout pin on a hr(»ad eork 
setting-board. Some minutes after its insertion the pin in th<‘ thorax beiannes 
fixed by the drying of the exudation round it, and the further setting can be, 
proceeded with. The wings are now gently and eipially extende<l ami retained 
in this position by being passed through loops of thick nolcjjaper raised on pins 
to tile height of the base of the wing. The legs are plae.eii in a natural position 
and so as to display their distinctivi' marks, being retained in position by slips >1 
thick note-paper or })ins : and lastly, the position of the head and antenme is 
corrected if necessary. The hoard with the insect upon it should be protected 
against the attack of ants, &c., hy being placed in a i^reosoted box, and shmdd be 
inspecteil daily so that readjustments, rendered m?cessary hy the drying, may be 
effected while still p issihle. The insect should be allowed to dry sunieiently for 
both wings and legs to retain their positions after the pajier supports liave, been 
removed. This usually requires some days, but photograjiblng should not be too 
long delayed as the distortion and change of colour, induced by drying, may set 
iu early and damage the specimen for picture -making. 
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As scjon as the insect Is sufficiently dry it is ready to be photographed, and for 
this purpose must l)e transferred from the disc of cardboard to the glass support 
already described. To do this, take the ease! and introduce the glass support into 
the grooves so that the hole in the glass plate filled with cork is in the middle of 
the square opening in the easel. Then take a pin of the same size as that in the 
insect yotr are about to transfer fr(jm the cardboard disc and push it gently 
through the centre of the piece of cork cemented in the glass support. Tliis will 
render easy the Hubse([ueiit introduction of the sharpened end of the pin hearing 
the insect. Now remove the paper HUj>ports, take the disc bearing the insect 
between the fingers and tliuinh and gently push up the pin from beneath until it 
can 1m; graspcul by a curved fon;eps introduced between the insect and the disc. 
Holding the pin thus grasped in the forceps, draw off tlie disc, and introduce the 
sliarpcncil end of the pin inU) the pinhole already made in the piece of cork in the 
glass support. Then from the back draw tlu; pin through, until the legs of the 
insect art' in contact with the glass plate, the head of the" insect being so placed 
that it will ])(! <lirt‘cted downwards when the easel is clain])ed in position on the 
base-hoard. 

Now' clamp the easel in position and arrange the millimetre scale above the 
insect, in the same vertical plane, and near enough to tlie insect to he included iu 
tiio picture on the ground-glass. In the absence of the slide for the purpose, 
this (;an he elfectcd ])y pushing a long pin through the wooden rod attached to 
the scale and pinning it to the wooden easel. 

Illuauxatiox. 

The lighting is (ilfected in the following manner. The whole apparatus, 
arranged according to the above di reef Ions, is placed npo!i a table either in front 
of, and parallel with, a well lighted window, or in an o[)cn verandah Avliere it will 
he sheltered from the wind. On the table behind the easel is placed a large 
rcHector formed of a drawing-lmard with a sheet of wliitc Bristol hoard pinned 
upon it (Hg. 2). This re Hector is to he inclined at such an angle as will secure 
uniform lighting of the whole of the opening in the easel. The amount of light 
from the reflector can be regulated by varying the distance of the reflector from 
the easel. 

On the base-hoard, immediately in front of the easel, is placed a small square 
glass mirror (5^ hy iiujliued at sucli an angle as will light the insect on the 
easel uniformly froni below. Care should he taken that tlie reflection of the 
edge of tliis mirror is not included in the jiicture on the ground-glass, and that 
sharply defined (douds arc not veHected. 

On the table on the left-hand side of the base-board, and slightly in front of 
the euvsel, is placed a shaving mirror upon its stand. The mirror should be raised 
slightly above the head of tlie insect and inclined at such an angle as Avill secure 
the uniform lighting of the left side of the insect hy light reflected from the 
mirror. 

The object of the plate of glass, here used as a support, is to ayoid the heavy 
shadows which would be cast by the body, legs and wings, of the insect upon an 
opaque support. The object of the white reflector behind the easel is to furnish 
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a background and to render the outlines of the insect distinct. If the liglit 
reflected by it be too strong the surfueo markings of the insect arc renden'd 
indistinct. Ihe lighting from behind must tlierefore be eouipletely subordiuate<l 
to that fiom tlie front, supplied by the window and bv the two mirrors. The 
object of the square mirror on the base-hoard is to ligiit the hea»l of the insect 
which, as already emphasised, should always be arranged upon the easel head 
downwards. The object of the side mirror is to light the side of the insect 
which would otherwise be in shadow. 



Fig. 2. — Ari'angcmoiit of mirrors and reflector for iltuminating the object 
to be pliotographed. 


The more oblique the lighting the greater relief of the picture, hut care is 
necessary to avoid reflections from shiny surfara's, es|)eeially in black inscjds. 
For the production of a successful negative tlie lighting nui.st be so arranged tliat 
the outlines arc sharp, and that as much relief is obtainc<l as is possible without 
causing any reflections. If the lighting is correct the picture on the ground- 
glass will have these three qualities. If the details of the pi(durc on the ground- 
glass be indistinct the lighting is wrong and requires alteration. 

Magnification. 

The insect is now ready to be photographed, and tlie amount of tlie magnifica- 
tion desired should be decided. This will depend upon the size of the picture, 
which will again be conditioned by the size of the plate employed. I have found 
quarter-plate a suitable size. 

The amount of the magnification being decided upon, it only is necessary to 
place the front and back of the camera in correct relative positions. To do this 
it must be rcmeml^ered that the distance from the lens to the insect must bear a 
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definite relatiun to the distance from the lens to the ground-glass. These focal 
distances are found as follows. 

To find the distance between tlic lens and the insect, 

Huhl — Divide the foeal length of the lens hy the amount of the magnifica- 
tion and add to the result oiu* focal length. 

Plcamplr ; — Focal lengtii of lens, 4 inches ; magnification, 2 (linear) : 

(4-i-2) + 4 = 2 + 4 = 6 inches. 

To find the distance hetween the lens and the ground-glass, 

Itulr ; — Multiply the fo(‘al lengtli of the lens by tfie amount of the magnifi- 
cation and to the ju’oduet add one focal length. 

Ki’amphi — Foeal length of lens, 4 inehes ; magnification, 2 (linear) ; 

(4 X 2) + 4 = 8 + 4 - 12 inelies. 

F<n‘ a focal length of 4 inehes and a magnification of 2, as in the above 
('xamplc, the lens sliould ])o 6 inches from the iiiseet, and the ground-glass 
12 iindies from tin* lens. It will also he evident that to increase the magnifica- 
tion the lena must he moved nearer the insect, and the hack of the camera moved 
further away from the lens. 

Having ))laecd the front and hack of tlie camera apju’oximately in their 
relatives positions, the picture seen on tlic grouml-glass should (’onsist of an 
enlarged image of the insect, and below it an cqindly enlarged image of the 
millimetre scale. ']\> every licgativc a free margin of at least half an inch 
should be allowoil. This condition bi lng fulfilled anti the images carefully 
focussed, with the yellow screen in position hehiml the lens, tlie amount of the 
niagnifieation sliould he astairtained in the following manner. With a pair of 
dividers measure upon the gi'ound-glass five divisions of the, magnified image of 
the millimetre scale and then find to how many divisions of an un magnified 
iiiillimctre scale those five divisions correspond. 

Exdtnplv : — ;> divisions on the ground-glass scale etpial 15 divisions of the 
unmagnified millimetre scale ; therefore the magnification is ,4 times. 

Now stop down tlic lens until enough depth of focus has been aettuired to bring 
the body, legs and wings into sharp focus, and sec that tlie picture is properly 
contied upon the ground-glass. 

ExrosuKE. 

The lengtli of exposure is proportional to the s^piare of tlie distance of the 
imago (on the ground-glass) from the lens. Now the greater the magnification 
tile greater must be tlic extension of the camera, and therefore the longer the 
exposure that will be necessary. The relative exposures required for varying 
magniHeation can be found as follows 

1. Find by means of an exposure meter the length of exposure re(|uireil for a 
picture at the principal focus of the lens, /.r,, for a reproduction of natural size, 

2. Decide upon the magnification desired, 

4. At the chosen magnification, the exposure proportional to that rei[iiired for 
an unmagnified picture, as found by tlio exposure meter, is given by the 
following formula : — (the magnification + 1)^ -r 4. 

Example, — It is required to magnify the insect 3 times ; thus 
(3 + 1)* ^ 4 = Y = 4. 
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For a tlirec-fold magiiificaticui of the iiiiai^e therefore an exposure of 4 times 
that found by the cxj)Osure meter for (he uninajrniHed image uHi be ro<|uireil. 
Supposing then the exposure found by the me tor were seconds, (lie exposure 
for a threc-fold magnification would re<|uire to l>e S seconds. 

Hut besides the increased exposure needed for the nnignilieation, tlie use of a 
yellow filter necessitates a still longer ex])osuri‘. This faeUn* varies with the 
nature of the filter and of the plate. I t will lie foiind print<'il upon a green hilud 
upon each box of panchromatic plates. For a K III filter il is about times, 
blit it varies slightly with difierent hat dies of plates, us will be observed upon 
the labels. 

To find th(>n the additional length exposure ma'essitated by the use of the 
Kill yellow filter, the exposure of N staonds as found ahovi' must he multiplied 
liy the filter factor, wliicdi for a K II I is about o limes. Tlu'refori' S x o ==: tl) 
seconds, and this will b(‘ the exposure requlrtsl in the above example. 

All the mressary factors arc indmh'd in flie following formula, hy which the 

exposure for any magnifi(“ation under any ('ondilions of light, aperture, »!v:c„ and 

with any filter can he calculated : - 

(the magnification +1)® * r . o m i i 

^ ^ X (‘\p(»sin'fi im trr larloi- :< Inc iillcr laclor. 


Dev j-:i,()!’mkn r. 

The u.se of a safe-light is without any advantage and uniiecrs>:iry, as tlie plates 
can be best devclo]ied in eoinjih le darl\ne>s with tin* aid ol a stopndoek that, 
strikes the minutes. For (h'velopimmt, the directions of tin; makers as regards 
solutions, temjicralurc and duration should be followed. The dmisity of the 
negative is a matter of some importance, as a denser iiogative is ref|uired to 
give a good print upon F.O.P. than is rcijiiired to give a good print uj)oii gas- 
ligiit paper. 

It is well therefore before Ijoginning ilcvclojnncnl b) iliridi; upon the tyjie ol 
negative re<|uired and s<*t the clock accordingly. Tln^ time rcfjuired foi' the 
production of 3 types of negative is given ujion the card enclosed in each box of 
plates. The liyjio dish should be ])laci‘d in a box with a light-tight cover, so 
tliat as soon as the plate has lieen develojicd and placed in the hypr> bath it may 
be covered and the light turned up. Otherwi.se the ojierator must sit in the dark 
until the plate k completely fixed. 

Retouching. 

In the case of a panchromatic plate used wulh a suitable fitter, retouching is 
not very often nece.ssary. But in prints intended to be used lor the production 
of half-tone block.s the details siiould he as sharp and a.s fiistinet as possible, as 
there is always a degradation of the definition in suck reproduetion, 

In some cases then the retouching of tlie negative, if done judiciously by an 
entomologist, will so increase the distinctness of the leg and body markings of 
the insect, as to add materially to the accuracy of the half-tone reproduction. 
If injudiciously done the remedy is worse than the di.sease. In every case 
extraneous spots should be removed with the aid of a little retouching medium 
and a 4 H or 5 H lead pencil. 
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Printing. 

Photo^Miiplis of iiirtootH to l>c etfcotive hKouIiI be priiitetl upon a gloB.sy paper, 
as when printed upon a rough paper much of the detail is lost. The choice then 
is between P.O.P. and glossy gaslight paper. 

(iasliglit ])apcr, in my opinion, produces the more effective prints, but the 
makers of half-tone blocks seem greatly to [ircfer prints on P.O.P. for use in 
block-making. I have found glossy (iravura gaslight paper most suitable for 
these prints, as this [)a[)er permits tlie use of a dilute Farmer’s Reducer after 
develo[nneiit to improve contrast and to remove friction marks. 

1 have found Ilford P.O.P. (white) most suitable for use in tlie tropics, as it 
resists the injurious actioii of solutions above HO" F. better than other papcr.s I 
have tried for tliis purpose. 
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three new AFRICAN SPECIES OF THE GENUS CHRYSOPS 
(FAMILY TAUANID.E). 

By Ernest E. Austen. 

{Pnhlhhfd hj of the Trustees of the Uritish Mttsvuoi,) 

The following paper is the result of tiie study of nmterlal m*ontly ivcvuved hy 
tlie Entomological Research Committee, hy whieli tlie types of bvo of the species 
described below have been presented to the British Museum (Natural History) : 
the ty|)e of Chrysops centurionh has been handed over to the National (hilbnUion 
by its discoverer, Captain A. D. Fraser, R.A.M.C. 

Genus Chrysops, M eigen. 

Chrysops magnifica, sp. n. (fig. i). 

Q— Lcngtli (5 specimens) G*75 to mm. ; Avidth of head 2*0 to IJ mm. ; 
width of front, at vertex 1 mm. to just over I juin. ; leiigtli of wing 7 to 8‘5 mm. t 

General coloration (f dorsal surface of head and body chrome-yeUon\ saffron- 
yellow or cadmium-yellow^^ with dark markinys as shown in fiy. 1. — Head saffron- 
yellow or chrome^yellow, frontal callns and facial inhercle shininy blacky ocellar spt>t 
dull clovc-brown ; antennw blacky first joint not swollen ; thorax b/ark, dorsum on each 
side of middle Ihic with a lateral and an admedian saf 'ron-yellow or rhro}nt‘'’tfellou\ 
poUinvse^hmyitudinal strii)e^tlie yellow stripes on each side of the u\iddle line con fiuent 
in front and behind ; dorsum of abdomen radmium-yellow or saff'ron-yelfow^ with a 
pair of black, lonyitudhail stripes, each composed, as shown in fiy, 1, of' a scries of 
elonyaie blotches somewhat irreynlar in outline ; iriiUHnarfanys (ts shown in fiy, 1 ; 
leys in normal specimens entirely black, except bases of first joints of middle and 
hind tarsi, which arc faintly finyed vdtk cinnaiuon, 

(except on ocellar spot, frontal callus, and facial tubercle) (*lotlied with 
short, saffron-yellow or cadmium-yellow hair ; frontal callus n(*arly twir‘(‘ as wide 
as deep ; face with a single, median, yhciV// tubercle, showing no trace of a division 
except (in certain specimens) a .slight indentation in the (‘entreof its upper margin ; 

greyisii clove-brown or blackish, clothed on outer surface with chrome- 
yellow or saffron-yellow hair, terminal joint large, lanceolate ; antcnneB moderately 
stout, but first joint not incrassate and second joint not short, first and second 
joints clothed wfith short black hairs, wliieh, on the inner and upper sides 
of ihe first joint are occasionally mixed with saffron-yelloAV hairs. Thorax ; 
])!eurac each with a broad, salFron-yelloAV or chrome-yellow, pollinose stripe, 
including humeral callus on each side and running below root of wing to 
base of halter ; a second and shorter stripe below the one just mcuitioned, and 
Ixitween middle coxa and root of wing ; pectus [>artly covered with chrome-yellow 
or saffron-yellow pollen ; seutdliim saffron-yellow or chrome-yellow ])ollino.«e, 
clothed, like the saffron-yelloAv or chrome-yellow thriracic stripes already dca(Tibed, 

• For names and illustrations of colours, see Ridgway, “ A Nomenclature of Colors for 
Naturalists” (Boston ; Little, Brown & Company, 1886). 
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with hair of same colour ; a small, clove-brown or blackish, median emargination 
(looking like th(5 rounded termination of the centre dark stripe on the dorsum of 
the thorax) stuuetimeH visilde on the front edge of the scutellum. Abdomen : 
longitudinal stripes on dorsum widely separated from lateral margins, commenc- 
ing at }>a8e beneath scutellurn, where they arc in contact, terminating just before 
reaching hinrl margin of sixth segment, and frequently interrupted on hind 
margins of fourth and fifth segments ; a vestige of tlu* stripes sometimes visible 
in rentre of rcvcntli segment ; dorsum, exi-ept stripes on first four segments, 



Fig 1. — utiUjHiih'n, 9- ^ fi- 


clothed with short, bright, eadminm-y<dlow or snirron-yellow’ hair ; venter satlVon- 
yidlow, uniiuilorous, clotlied wltli sliort, appressod liair of same colour. : 

dark area clove-brown or blackish brown, as shown in fig. 1 commencing at base, 
including costa! cells, extending diagonally across ])roximal portion of first and 
secoiul basal colls, and oecupjing whole of distal ])Ortion of wing from level of 
origin of third longitu<liniil vein ; iiind margin of infuse.ated distal extremity only 
very faintly lighter than elsewhere ; distal portion of axillary coll slightly in- 
fuscated ; stigma clove-brown, Squnmw. blackish. Ilalieres clove-brown, base of 
stalk ligiitcr. L(>(js\ tibia* not incrassate, hind tibiie fringed on inner and outer 
sides witii fine black hair. 

(term AX East Africa : type and six other specimens from South Usagara, 
22, 23. Xri. 1910 (S, A, ^mre), 

Chrysops, ma^n{ficay which presents a certain superficial resemblance to 
C. bmdoi\ Cordier* — especially when the wings are in the i resting position so 

^ %n, C Ansten : cf. E. B. Austen, “ Illustrations of African Blood-Sucking 

Flies/' p. 48. Plate II, Fig. 14 (1909). C. hicolor also occurs in German East Africa (Usambara), 
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that the abdomen is partly coneealod,— may he (listini^insluMl fnmi tliat sj)oelos 
inter (ilia by the first joint of the aiitenme not Ivinu: swollen ; hv the sfMitelluin 
k-iiitr without si hir^e, black, median s[)Ot. e\l end iiej; from the base nearly to the 
hind margin ; by the Idaek ahdnminsil strijios being less deep in (‘olour, less solid 
in appearance, much more slender, :ind separated by an interspm'o the width of 
which on the third segment is as great sis or greater tlum the width of esieh 
stripe : by the stripes being widely distant from tlu' lateral margins, insieatl of 
in contact therewith from the third segment onwards : and by the infuseated distal 
extremity of the wing having only a barely pereeptible lightening on the hind 
liorder, instead of tliere being, ns in tin' wing of (\ hirolur, a (list i net j)aler area 
extending from the posterior distal portion of the seeond submargina! cell into 
the fifth posterior cell. 

From ChrysoiMi neuvei, Ansten*" (the type and only speeimen of whieh at 
present known was obtained in the Katanga DIsiritd, Congo Fnv State), in 
which tlie thorax is somewhat similarly nnu'ktMl, while the ahdoiiu'n exhibits a 
pair of in(aanj)lote, longitudinal, rdovedinovn s(rip(\s— the ntwv species may at 
once he distinguished infer alia hy the anteiime, palpi, and legs ladng lilaek or 
hlackish, insteail of tawny-oidiraeeous, ochract'oiis-ljiiih o(“}n'a(*tn)us, or miimmv> 
hrosvn. 

The excei'dingly handsome s])eci(M descrllx'd aluoa' carmol possibly h(‘ cmifiisi'd 
with any other Afrii-an S[)eei(‘s of fV<n/,ve/>s \ et diseovered. 

Chrysops magnifica var. inornata, vm-. n. 

Q. — Length (1 s])e('inien) H-o mm. 

nisiiiaiH'aihed from tim typical form of ihe .‘./ev7>s htf fite almost tol<fl uhsenre of 
abdominal marhaajs^ and by the soui'arhat oynairr depth of the dark inierspacr 
belireni the lateral yellow stripe on the dorsnni of the Ihorox and tfw ipdlotr stripe 
on the pleura. 

rhora.r: admedian, (diroine-yellow stripes mi dorsum somewhat narrowto* than 
m typical form ; sent el bun with a small, median, somicii-eiilar elovivhrown spot 
on front margin. Abdomen: black markings on doi-sum confined to a narrow, 
median blotch on first segment (just heyoiid distal extremity of sciitellum), a pair 
of fpiadrate, admedian spots on sixth segment, exhuidlng from front nearly to 
hind margin, and a transverse hand on seventh segment, not reaching lateral 
margins, IVimys: hyaline portion somewhat less clear than in ty]>ieal form, 
having a faint, ochraceous tinge. 

fn all other details ayreebuj irifh typical form ofV. magnifica, /cs- drsrribed above. 

Nyasalaxd Peotkctouatk : Zomha (Nkaiida), D(‘cemh(ir, 1010 (/Jr. II. S. 

SfanuKs). 

In view of the total absem-e of structural difi'erenees, and the (‘omplete 
apeement of the wing-markings, it seems advisable— in spite of the rernarkiibh* 
difterence in the appearance of the abdomen (due to tfic black stripes being 
almost entirely wanting), — to regard this form, provisionally at any rate, as a 
variety or local race' of Chrysops maynijica, rather tlian as a ilistinct spiicies, 

* Ct. Bull. Rnt. Res., Vol. I, Part “fi pp. 275-277 (January, lt)l 1). 
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Chrysops centurionis, sp. n. (fig. 2). 

Q.—Lniigth (2 specimens) 9*5 to 10*6 rnrn. ; width of head 3 to 3*25 mm.; 
width of front at vertex 1*2 mm. ; length of wing 9*75 to 10*25 mm. 

] jnuje-uzi’d^ hmj~iun(j€il ii)eciei ; dvr sum of thorax and distal extremity of 
ahdonien nmmmy^hrotvfij proximal portion of nhdomen raw^sienna-coloured^ vnth a 
pair of broad hut semirindistinrt^ blaekish^ lonyiludinal stripes; antenna dark brown 
{second joint cloce-'brown ), first joints except distal exireniity^ rasset-hroion or 
cinnamon * winys marked as shown m fy. 2, irithoul a broad and conspicuous 
blackish or dark brown transverse band across centre; leys bnrnt-umher or raw- 
nmbcr‘^'oloured, front anti hind tibire anti first joint of front tarsi hrown^ last four 
joints affront tarsi and distal extremities of middle and hind tarsi dark brown. 



Fi^'. 'l.—i'hrjsojia entliirioui.'^, vVusteii. 9- 5. 


Head oohre-yellow poll i nose, a transverse band on vertex, including ocelli and 
extending from eye to eye, dark sepia-cnlouvod ; frontal callus raw-umber- 
eolourc<l, dark brown on sides and upper margin, wider than deep, upper margin 
eurved and prrxluced in centre into a small upwardly directed angle, lower 
margin straight ; face with a single, median, shining mummy-brown, elongate 
(M>rdate tubercle ; jowls with a small, shining, clove-brown transverse mark, 
s<uucwhat triangular in outline, below each eye ; front, above frontal callus, 
clothed with short dark brown hair, under surface of head and sides of lower part 
of face clothed with chromo-yellow hair ; palpi tawny-ochraceous, terminal joint 
lanceolate, narrower than in foregoing species ; first joint of antcnncR not at all 
swollen, clothed like second joint wdth short black hair, third joint at end of 
proximal third with a burnt-umber-colourcd band. Thoriix; dorsum with a 
narrow, dark brown, longitudinal median stripe, and also witli a pair of more 
or loss faint and indistinct chrome-yellow or buff-yellow, admedian poll loose 



OF THE GENUS CllUYSOFS (t'AMlLY TAUAN’ID-KV 


llM 

fstripo!', «hk*h, starting from front margin. (lisap|H‘ar on or shortly In^forc 
reaching transverse suture, and are again visibli^ close to posterior inarglu. 
where they curve round on to the pos talar ealli ; lateral borders of dorsum 
and distal two-thirds or tliree-fourths of svttivlhftn clothed with (‘lirome-ytdlow 
p{dlen and short, hriglit hair of same colour; pleurie and junitis ehoH^-hrown, 
tliiidy (•]othe<l with yellowisli-olivaceons judlen ('\ee[)t between aiul above front 
(■o\;e, on upper border (d‘ iiu'sopleura’, on nu‘ta[»Ieur:e and upper posterior ;itigles 
of hvpopleune, and on ])osterior angles and hind margin of sti rnopleura*, ulu-re 
•rroiind colour is eoiK'caled by ]^atches of Xaples-vidlow polhui and bi'Ight. ebrome- 
vellow hair ; l)as(‘ of scuteUnnf mummy-brown. Ahdonun : blackish longitudinal 
stripes on dorsum, sliowu in fig. 2, extending from middle of tlrst to or nearly 
to middle of tliird segment, most distinct when abdomen is viewed at a low angh‘ 
from in front or behind; when abdomen is viewed vertically Irom ;ibovt' lln‘ 
stripes appear \"cry faint, tliougli, as shown in tlie lignia*, eaidi strlpi‘ Ineludt's a 
jlistinct clove-brown blotch on tiu: fiT*st s(‘gmenl, and also a smaller, similarly 
coloured 1ie(‘k near the lilnd margin of the se(* 0 Md segment ; o!i first segnuml, in 
middh‘ line and iti contact with hind jnargin, is a minute and ineonspitmous, d;irk 
hro'ivn spot ; (‘xcept on the blackish strij)es, which are clothed with minute black 
hairs, the dorsum is covered wdth inliinte, ajijircssed, ochre-yellow hairs in tin* 
ease of the fii^t and second segments, and with similar orlira(‘eons liairs in that 
of the third and fourth segments ; riMiialning segments clot hod with mi mite, dark 
brown liairs ; sides of lirst two segments clothed with liinu' and longer, ]»ale 
yellow liairs : lateral margin of dorsal s(‘ut(‘ of second segment oecujiied liy a 
elnve-brown, longitudinal stripe, w'hicli is sometimes prolonged at least to middle 
<d third segment ; venter (dnthod with minute, appnwsed, oehraeeons or ochre- 
vellow liairs, and similar to ilorsnni as regayds ground colour, lint witliout a trace 
of longitudinal stripes, thoiigli tliird and fourth segments sometimes r>aeh with a 
<lark brown, median blotch. //V/iy.s' : costal ei'lls and an ohliipie anai (paler in 
first snhmarginal cidl) Ix'vond ohli([ue ilark brown mark (Extending Irom stigma to 
posterior braneli of fifth longitudinal vein (see fig. 2) ra w-samna-eolourisl ; ap<‘x 
of wing oeeiipleal by a fairly dark, se])ia-eolour(“d band, eomnnmeing on costal 
border just beyond stigma, filling approxiinatidy the distal ioiirth of the, w’ing, 
and extending back along hind border into fiftli postr‘rior c(‘ll, wdiich it entirely 
fills; main stem and fork of fifth longitudinal vi'in sutliised with dark browm ; 
stigma dark mummy-browm. Sfiuamoi Idaekisb. Il/illrrrs {dove-brown, base (d 
stalk paler. middle and hinfl eoxoe clovc-brown, liind fcTuora more {)r less 

brown on outer side, except at base ; < 10 x a* on outer side sparsely clothed witli 
bright, ochre-yellow hairs, femora (dothed chiefly wdth short, ochraceous hair, 
hairy covering of remainder of legs dark brown or brownisli ; front tilda- 
moderately incrassate. 

Uganda Protectoiiate ; type and one other specimen (the latter presente{l 
by the Entomological llcsearcb Committe(;’i from Uuanuka, Cbagwe, Ajiril, IblO 
{ Captain A. D. Fraser, 

The nearest known allies of Chrysops erninrionh are (\ (innuliota, v.d. Widp, 
and C, silacea, Austen, to both of whiidi the new species ]>rescnts a genci-al 
resemblance. From the former of these eenUtrionis, while exhibiting a fairly 
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rflose a^n.’iTrumt with it in tho winf^*inarkin;^s, is distinguishable by its larger size, 
by the coloration of tho median portion of the dorsum of the thorax being 
mummy-brown instead of greyish-olivaceous or ])]ackish, and by the dark stripes 
on the abdomen being less fle-ep in colour and not extending beyond the middle 
of the third segrnent. In comj>arisori with (I si/a(y'^i the distinctive characters 
of the new speci(!.s are : — tlu^ ijrowncr coloration of the dorsum of the thorax, 
tfic in(*om|)](?tc‘ruiSs of the admedlan, oehraeeous, thoraeif’ stripes, the ground colour 
of tiu! dorsum of the ahdotiiJui, whieh is mueh less vivid, the greater breadth aud 
faintness of the abdcnuinal markings, tlie greater breadth ami darker hue of the 
(ddi<iue transverse mark in the eentre of the wing below the stigma, and the 
dark(!r (adoration of tlie legs, (*spefu:illy tin; hind bunora and tjhia^. 

Chrysops cana, sje n. (tig. .‘ij. 

(S ■ ■— liCtigtli (2 spt'cimons) 7'd mm. ; width «jf licad 2'0 mm. ; width of front 
in <‘(;ntre 0*2 .j miii. ; length of wing 7'G mm. 

S/nnll^ jxirlltf p'lrfhi zc/o/e .syc'/vr'.s', irttfi fiuu' and thbklij i'lotJicd with 

white h(iit\ iriih blarh nn(>‘nii<r <fn l /et/s^and u'iih .•<(‘mi-ht/fdiue wi/tf/s considcmusi^ 
marked with elorc-hrawn^ as, showti in fia. .h 

Head: face and jowls dull w-hite, no shining tubercle or tubercles on former, 
oc(upnt grey, hairy c()vering of faei; also extending on to j{)wls and lower surfa(;e ; 
u[)per two-tbirds of front blackish slati'-coloure l, space botwe(*n base of antennae 



and eves pearl-grey : oeelligerous tubercle oecn])ying vertex clothed with erect 
whitish hair in eoiitre of posterior margin, and with eroet blackish hair on 
posterior angles and in front : e>ies noticeably Hattencd in an antero-posterior 
direction, narrowly separate I in eentre of front* ; paiin slate-grey, relatively 

* In a ni>te attached to one of the two specimens of this species taken by him, the collector, 
Mr. S. A. Xcavc, ih'scrilxis tljo eyes iti the living insect as “ Deep bine green, with three small 
white spots near the oiuor margin. ' 




OF Till' r,K\r^ CHiivsors (kamh.v iwnAXin.v.). 


u;: 

lariro, thickly clothed witli wliito hair ; first and S(H“ond joints of nnlfuthi' 
and extreme base of thinl joint sliininir, rcinalmlcr of third joint dull, (irst joint 
-tronirly swollen and clothed, e\(‘e|)t on distal cxtiaunitv, with ont'^tandin^^ whitish 
hair, second joint (whicdi is also relatively stout and rather short 't and tip of lirsl 
joint clothed ^vlth black hair. VVoov/.r ])him])t‘ons. st'iitt ihim inoiise-^rev, entiia* 
thorax cdothed with crec't white hair. milk-white ; first st'i^nuMit wltii a 

lariite, median, elove-hrown blotidi. exteudiiiLT Irotn ha>(‘ to hind marittin hnt not 
reachini: posterior an^rh^s : ha^al anirh s (»f first so^nuent. an idomraie, ipiadrate, 
median hloteh on seeond sei^inenl. exttaulinijt from ha-^e and oc'cnpvinLf pi'oximal 
three-fourths, and fourth and two following'' si'gments. c\ei*pt posterior amdes and 
hind mai'i^ins, <'inereons : tliinl s(‘>rim'nt also sometliiK's with a faint and ill-delined 
eiiiereous hloteh in eentre, hevond middle, and a somewhat more distiniM hloteh 
of similar colotir on emdi latiUMl niari,'‘!n : rmter (exeepf posttudor aiiL^jlos of first 
setrment. lateral thirds and hind inar^iii of seiamd segment, and hind inarLflii'; of 
tour followiii" seLTnuMitst slat<'-iire\’. d:irk(‘nin;^ niori' {)r li'ss to »dovt’-hrowii in 
middle line ex<‘Cpt near hind hordors ol seLtments ; ventral sente (d (lin’d sei^meiit 
‘ometinies with a jiair of more or li'ss ili-defiiu'd, eri'am-hiid'-eoionred. admedlan 
hiot'dies ; hairy e(»verinu' of dorsmii of ali loiiKMi sliorti'r aiel nion* riaainihent than 
that <d’ thorax ; ventral seiites of third ami tlinM' lollowiriLT segments elothed with 
minute, ajiprossed hairs. elove-hrown area otampies (‘xtrimie base 

(iindndiinjf proximal oxtrmiiities of hfith basal l•(‘lls^. coital hordtu' to a point just 
short of apex of wintTf, and forms an e([uall\ sharply (lelincd im dian transviu’se 
liainl, whieh imdndes (‘xtrenie tl])’^ of both basal ei Ms as W(‘]l as st tirma an<{ portion 
of ^un^ itnrnediatidv hevond it ; the transverse hand reaehi's the hind niar^^ln ; 
(tf the wiii[r (uilv at the ajiex of the anal cell, since in the fourth and liftli po.stiu’ior 
• ■ells, ext'opt on the pnjximal honhu’ •)f#thi> latter. It dies away [srr fi^. fi) ; 
hevond the elove-lu’own transverse hand, and in eoiitae! with its distal niar^;in. 

a narrow milkv hand (visihle when the winu;s are si'cii a.^aiiisl a dark haek- 
^roiind). which indents tli(‘ costal hordin’, and extends aei'oss the wlnu' as fai’ as 
the point at \\liieh tlie distal margin of the elovi’-hrowii t raiisverso haml ilies 
awa^', SfjHuuKi' elove-lirown. Half errs elovi^-hrown. /-•'//•> : front. tlhia‘ very 
>liii:htlv swollen (somewhat flattened from side to side), hind tibia’ disfini’tly 
swollen; eova‘ ^na’y, I’xtreme base of front and middle, tibia’ and proximal half 
tor less) of first joint of middle and hind tarsi more or less distini’tly muniiny- 
hrown ; Coxa* and middle and hind femora, exeepf distal I’xtremities, clothed 
with wliite or whitish liair ; h’ljfs elsewhere elotlied with lilaek hair, whieh is lon^ 
and fine ••n posterior and postero-vential surfaces of front femora, hut otherwise 
short, except on inside and outside of hind tihian on wliti’h it forms eonspieinnis 
friii<res. 

Hast Afkica HiidTKCTOiiATF : tvpe and one other speelnien from Mason- 
.2[oleni ((Jjranda Kailwav), alt. 3,i)()i) ft.. 20. 111. — 1. IV. 1011 (*V. A. AVv/n ). 

ChryM)i>,< ama is evidently allioil to C, v'^Umnrn'u Austen, wliieh occurs In 
Anj^ola and N.-W. and S. Rhodesia, and with wlileh it agrees in the shape of the 
head and eye.'i, coloration of the face and facial hair, absence of a lacial tnbiu’cle 
or facial tubercles, coloration of the thorax and its hairy cover! n^^ and in 
the wing-markings. Unfortunately the feinalc of C, mna and the male of 
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(\ icrllmufui are Htill unknown, and it i.s consequently at present impossible to 
make a eompletc comparison of the two sp(t<‘ies, thtj latter of w'hich, however, 
apart from less conspicuous characters, can at otice be distinf^uished from C cana 
by the •general cohiration of its alxlomen, which is ochraceoiis-buft* or tawny. 
Tl>e milk-wlnte hue of the alMlonien of rona, with its thick covering of white 
hair, will indeed distinguish the species frum any other African Chri/sops at 
present described. 

While no information as to its habitat has yet been rc'ceivcd, tbe remarkable 
e.(iloration of the insect descrilxd and illustrated alxo’e would seem to indicate 
ailaptation to existence in a sandy or desert rej^ion. 



NEW AFRICAN IIIPPOUOSC'ID.K. 

Hv Ekxest F. Austen. 

{Published hij prruiissiun of the Trustees of the British Museum.) 

The types of the two sj>eeies and of tlio variety dest'rihed Ik'Iow are in the 
liritish Museum (Natural History). 

(teiiiis IIiprOHOSt'A^ Finn. 

Hippobosca hirsuta, S}). n. (tig. l, o ami h). 

Q Q. — Length, q* (3 speeunens) 7 nun., Q (*2 sja’einiens, hnlli gravid) 
S to S*h min. ; width of head (both se\es) 2"J. to 2’2d niin. ; apjiroxiiiuili' greativ-t 
widtli of front in hotli seves I nun. ; longtli of wing, f 7*o to 7‘S mm,. 
V mm, 

'Thorax ehrstniif^ with, n/i tiorsum, ftdnt and soinrfrhal nthio'd Sa jdrs-tfilhar 
markiuijs of usual IIi|)jiol)osea-////)r (see tig. 1, a)^ seulellum luari err darh 
(ft'oirUy u*ifli a larpe and erry eo/tspii-fums. s! ra u'^ipthar. mr<laiit spol^ shapni 
as shown in tig. 1 a : abdomen in dried sprdmens r/orrdn'oiru, with the usual 
shiniUfj hlaek eallnstties at pitsierioe ertrenat)! ; brad, funli/ find lei/s e/olheil irith 
rclativrljf f/listeninff, strair-pfdlow or pi llowish-u'hifr fiaii\ irhieh on 

dorsum of thorax and on leips- is roufflt.^ roars(\ and almost erect front let/s 
oehranons-rufousy midflh' atal land hys oraufjc-rufous^ e.etrnnc tips oj mnldle ami 
fund femora dark broirn fd)ovt\ 



Fig. 1.— rj, Hippobosca hirmia, Austen. 9. X »>. /y, Scntellum of Hippuhoncn hinoda var, »K'um, 
Austen, x 6. c, Head and thorax *)£ Jlippohasra rinjculnia, Ijcacb. x 0. — t roiii a 
sp^imen from Loreni o Marquez : to show ditferences l^etween thoracic markings in 
this species and in If. hirsuta., Austen. 
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lli-ad stravv-vi'llow, of front bofF-yclIow, frunfal stnpe 

(loll Vaiidyko-brown ; jutffi} ilsirk brown, i^lotlird with IiaIi’ ol saruc colour and 
cliiirjirtor iis that on h(*a<l itsfdf ; iniior inai'L^ins oi side- of frt)iit fringed with 
lon;( hair, Thut'tirx Nap!eH-V(‘llo;v inarkiti;^^ri mi dor-smii (ovccpt scutclluiu) of 
same kiml as tlnisc; (■\hiljit(‘d by //////avAo.'.ra niaraliifa^ Lcaudi, and //, 
liCiK'li, but niu<-h li;>s distun t and sharply dolined ; in front of transverse fUtuio, 
transverse mark ladiind landi liuinoral i-allu*^, t}ioii;^h pn'-imt. is usually less distinct 
than it appears in li<^^ 1 wlilh; in middle iiia*, ami la^stin;; on trausver;^e suture, 
tlie lateral artus of the mark that in ( iise ot //. ma nlatfi re.-'Cnibles a maicifoim 
svvoni-liilt ant shortened and rounded oil, niiieli as tlu^y arc in //. rv/no7?//^< ; 
bi-hirid transverse suture tin‘ median rhomboid mark seen in //. imirnlatd has 
disappean'd, and the admetlian marks, instead r*f liavimr definite ontliiies, as is 
usually tin; ease in //, mm nhthiy an; ili-defined and nioia' or l(‘ss mdi,'-tiiiet (e/. o 
and f\ tie-. ]); has;ilane|e> of simtellum Naples-yellow; hair on ]>eetus palci, 
tiino', and (hm-io* than on dorsnm. H : sepia-eoloured, jinneipal veins 
dark hrowii. Arys : last )oint of middle and liiiid tarsi dark brown above ; 
<daws lilaek. 

U<;ani)A rmiTKcioiiA'i'i: : type of J, type of Q, and one other Q from 
Mohokya, Toro INains, 14. III. Ihll {!)>'. li. //. A. \ an Somcren) \ also 
2 from the vnunitv of the north-east sliore ol Lake Kiiisamlia (or Dweru), 

South d'oro, 11) It) {(Uiplain A'. d/ue/oe, AdA\, ]>er ( olom l Sir David 
Urnee, (hB., A.M.S., F.K.S.). 

All tin; f’oreeoliie speeitnens, as well as those enumerated lieiow as }ielon"inj»: 
to a val'!et^' ol /Iijiitofiascti /in'sNla^ were rMii^xhl on W atei'biieks ( Ae/e/.s 
Kiippell), on whl<*li anti'lopt' this lly would eonst‘i[uetitly appi'ar to be specially 
])arasitii’. Whetber indeed it oc'mirs <in anv otluu' sjieeies of L^aine cannot yet be 
slated. As r<'^ards the ])o.ssil)ilit v of its jilayin^' a juirt in the <lissemination of 
animal trvpanosomiasi's, while prolon^^ed (‘xpiu'iments and observations will of 
course be needed in order to tb termine whether //. Inrsuhi e\'er acts as a discasc- 
earrit'r if it slioidd find its wav on to domestu' animals, it may be interesting to 
note (hat, when writinn' to tlu‘ author from 'Toro, In F ebrnary last, I)i . \ an Soiuereii 
mentioned that he had inf('<‘tcd a monkt'v with these fly eauj^lit on a W aterbuck, 
whose bhmd showed trvpaiu)S<mu's (? 7'. juroruni, Brue<‘).” 

Wliile evident Iv allied to llippohoM'n uhiruluht^ Leach, reddisli specimens of 
whiidi it resembles in tjeneral appi'aranee. //. inrsutn^ in addition to the diffcrenecs 
in the thoracic niarkiiijrs described and illnstrated above, is distinguishable from 
that widely distrihuled sfieeies hy the much greater width of its front and frontal 
stripe,* the hairiness of the dorsnm of the thorax, and tlie absence of a dark 
lu'own, elongate patch on the inside of tlu‘ distal i*xtremiiy of the hind tibue. 
d'lie infuseati(m of liie distal extremities of the middle and liind femora in 
//. macn/tfhf, though often vt'ry (extensive and much more so than the corre- 
sponding markings in tlu‘ ease of //. is subject to considerable 

individual variation, and cannot be robed upon as a distinctive cliaracter. 

From llippohosai iuimcluhi. Leach, //. apart from its smaller .size, may 

be distinguished by the indistinctness of the post-sntnral, admedian, thoracic 

* These ditfercnccs uio unfortunaUly not brought out with sulUoiiuit clearness in tlic figures. 
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in 


inarkin^^*!. the inuoh liairiness uf tlu* doixnn of tin* thorax, airl tho 

i^roati'i* (“•)ar.'?t‘ness aiui outstniiillii>i (‘li:iraoior of tlio hair on tho hliul fi'iiiora. 

f.'irra. larva of this s]) 0 (.‘ios in tlio Inlilsh Musoinn t^Natural llistorv). 
ilojHtsitiMl l)y a Q taken by Dr. \"an Snincren at Mnhokva, 'boro, Ui^anda 
l‘rotoetorate, in Feliniary, Ihll ( |iia ^eiitrtl liy lie* h.nloniolo*iieai Kosoareh 
( onunittee), is of the usual ///y/y><^//r'>f7f-ly]M‘, i.< „ ovoid (tr tiattoiied ^ditlndar in 
T-hape, and I'Toain-bull' in (‘olonr, with, at the iiairowtu' ( p<i,*-lerior} extremity, a 
verv (“Oiispieuons black cap, ^vliieh exhibits two pinniiiu-nees separateii hv a 
broad vertical groove. Tim dimensions of this sjiei linen art‘ : lenuth 1 nini., 
ert-atost breadth, ibd nini. 

Hippobosca hirsuta var. neavei, \ar. n. 

,* , — Len^^th. (t) speeiineiisl fi to d’o mnn. a t 1 sp(eiineii>) ti'To mm. 

( imii-^i'a vid ) to t) mm. t^ravid) ; width (d ln'ad (l)tith se\i‘s) '2 mm. lu mm. ; 
width of front (botli si'xe.s) just under 1 mm. to 1 mm. ; hm^oli o! wine;. , ' tl'io 

i(t 7*ti mm., V T‘7d. 

A purl (roJii ficiiitj on (he n'holr smiiffrluil siniilUr m st:<\ nifluofrii hif fhf 
(lititf’iisiofis f/it'Cfi atfrtunht m t/ll ml i>J inuliaii 

on sinfrllutlii V'ifh (i/jiiraf form : ntrdnin sjiul tut srnlrilHiu —m^if tKl oj loiioi ltir/ff\ 
roiui<l>'tl in dml fldilruotl hcltlitd — dial shddfd ds siioii'/i tn I' JLt. 1, A, 

fhd( y.v, /Norr or /r.v.v t ridtH}u(di\ iritli ajir.r of irtdnijir rt'slmd on luiol iHdnfin. 

Ilrdd: anterior portion of plate on V(U‘t(‘\ usually biaosn or brownish. 
'rhorox : M-ntrllnut ww owAx side of nuHllan spot, exeepi basal aiijj^les. ^aaierally 
oehraeeoiis or o(diraeeons-buff rather than dark brown, 

NuUT1I-E.\sT1:i;X KlloDhSlA (lyuauLfwa Kivau- Valley): type id o,fype 
of , and two other fioni the |unetV)n ol the Mjtamad/a and Lnan^wa 

Ki vers, 24. VHI, 11110; two j J? V C' from the Upper Lnan-wa Kiver, 
d. VIII. IDlt); on(‘ J, one Q from the Mid Luanowa Kivm’, 12, VI 11. TUtt 
[S, J. AVucr : presented bv the Entoimdooleal K(‘seandi (. oimnittee). 

The whole (d these s[)eeimens wen' taken on Wati'i'bneks, and iheia; .seems no 
reason to consider them as rejiresent iiiLf aiiylhino niore. than a variety of the 
IlijjjHibosro infesting the same atiimal in Ujranda, wdiieh is herii regarded as the. 
typical form, 

(ienus Oi.FKUSiA, Wied. 

Olfersia dukei, sp. n. 

Q. — Length (1 s]>ecimen) 7 mm.; width (d head 2 nun.; width of front at 
verte.x 1*4 mm. : length of wing 9*4 mm. 

(iCftcrdl eolo/'dtion hlark or clore-broirn : ,'^d/rx of frorJ { Jrintidl omnjnts or jouo- 
frootahf jdate OH vertex^ and dur,'<HtH of tlotrox {rxcept Idunerol c(t(li) .Auoinp lddrl< 
or {ddchi.ih clovo^hrou'ii : ohdonirn^ doraai surfircs of middh: dmi loud d/id 

dorsal , surface of front ff'mnra rlovi^-hroira : aoicrior hco-llnrds (ff imo r horde o/ 
sides of frt)nt clothed ivifh fdirlij hdoj yelhneish hdi}\ v'lth os iisnal a .siiojle ionf/f) 
black hair in front and behind ; ndiujs sepdt-colourad. 

Head : shining plate on verttex transversely cdongate, anterior angles rounded 
oil', length of hind margin at least two and a half times a.s great as d(;i4h of plate 
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from front to roar; frontal stripe (in dried specimen) chve-hrown ; face raw^ 
urnhvr^coloiired in centre, dai'k brown on each side below; jowls and under 
siirfuer, of henO on each suh* niuniin v-ljro\vn, central area of under surface 
of head (adjj-aceoii.s bidf; undfn* surface of In-ad clothed with Iwi^jht, ochre- 
ycliow hair ; relativclv rather narrou' (from above downwards) and 

(amij^ate, tludr <)nter surfaces dark Inowii or clove-brown, aiul clothed with 
brownish luiir ; visible ]>orti(;n of (uO/nufT shining dark brown, clothed with 
lihick li air. I'fuo'd.t : Ijumeral ealli raw-ntid^er-eolouri'd, dark brown behind, 
<!lothe»l above with black niixe<l with uehrc-v(*llow hairs ; portion of dorsum 
immediately beliind hunn-ral ealli, ajid in fj'ont of transverse suture, clothed 
with appn-ssed, ofdiro-yellow luiirs ; hind margin of scutellum and portion 
ot thorax immediat(dy in front of siMitellum also clothed with oehre-velhov hairs : 
pleni'a^ hhu’klsh and clothed with siniilarly-colourcd hair ; ])c<Wus raw-umber- 
(■olourcMl. clothed for most part with black balr, Who/s : principal 

veins atnl tliij'kcr jxM-tions of v(!iiis ci(»vc-br(iwti or <birk brown. Aer/.s : fnml 
tibi.e ami tarsi, and umler surface of front ftanora (in dried sjx'eimen at any rate) 
more or less |■aw-tlmb(n’-(‘olon^Ml ; nnder sni faces of middle and hind fcanora and 
tibia; (iti driixl sp(M*lmen) more or h'ss mumniv-brown ; le^s elotbed for most pari 
with l>la<’k or bhu-kisli hair ; claws black. 

U(iAXl>A riKiTKCTORATE : Nsad/i Island, Lake Victoria, 2;b !. Ihll, on 
fish ea^le, //a/h/.7es rorifrr, Daud. {Dr. //. A. Duh). 

A lth()U<i;h closely allied to and rosenihlinLC Olffrsifi {OinOlmon/io) intrrti'opirti. 
Walk.,^ tin* spiM-les {Icscrihed above is dlslin^nisliable bv ils nion* (;loni^ate and 
darker palpi, by tin* hairs and punctma's on the inner borders (d the sldi*s of the 
front beln<^ Icwcr in number and (;oarser, and espeeiallv bv the diflerent sha]>e of 
the shininj;- plate on tin* verti*v, whjeh is more transversely elongate, and the 
anterior atjgles of which are more abruptly rounded off. 

l)r. Duke, ill whoso honour tin* spe<'les is named, states that he nn*! wltli two 
spocim(*ns of (). (hiliri on a ti>h eagle shot by him at the water’s edge. The type 
s[)eeimen was moving about under tin* t'^athers ; the otlu'r, which was not caught, 
flow round tin* dead bird, settlod several times on Dr. Duke, and ran under his 
coal, but did not bite him. It llew’ like a Tsetse, settled ahruptly, and followed 
for some fifty yards. 

• U. nilrrlrojtn'it, Walk., isa widely ilisti‘il»utcd s|H.x-it's which, in the Sandwich Is, at any rate, b 
parasitic on the sluud c.arcd owl : it has not l)ecn recorded from Africa, but, besides occurring in 
the Sandwich Is,, is also found in ^lexico and Brazil. .\s stated elsewhere by the present writer 
(<y‘. Ann. and Mag. Nat. Hist., Scr. 7, Vol. xii, p. 2d4, 1903), nonfo, Sjieiser, is 

apparently a synonym of this sj>ecios. 



TWl) NEW SIMX'IES OK TAIiANKS FJ{()M THE ANOIA)- 
ECa'PTlAN SUDAN. 

I>Y KjiXKsr i'l. ArsTKN. 

{ritblishnl Inj uf iht Trtt,<(,,s of thr lin'd Mo,, urn. \ 

llic types ot the speeies deserllKMl helow lia\ r hroii pr<‘>eMU“il to Hie liritisli 
Miiseimi (Natural Ilistorv) liy Mr. 11. II. Kino', ( ioveriiiiiem linhmielo^lsl, 
Afii^hi-Kirvptian Sudan, hy wlunn euloui^'tl liirures ol biUli speiues will (^horllv ln- 
pulilislied in (he fortlu/oiniiiu Fourth Hepoil of the 'VVelleouie Troj>ie:il Keseareh 
Ualioratories, Ivliartouiu. 

(ieniis 'rvr.Axrs, Ihiin. 

Tabanus camelarius, sp. n. 

. -Ueni^tli, (\ sp(‘eiiiieri) lij'o nun., i, ['2 speeinuaiM ilal to Ij s min. : 
width ot head, J nun., v d’7.> to )u>l under 1 iiini. : width of fioni id , nt 
\tMtex ()*(> nim. ; len<rth of witi^r, y-y;, ,,im_^ r juiu 

\nn(‘fr/t<if iiarroir-Itod/rd^ rlonijyilr sjircirs : tlor.^nuf of tiu’nir utini^r-tjroif m \ 
.shiir-colviti'cd ui (,), and in boUi sf‘j'<'s ion/f/f n'il/i li<fhi aft i/,, 
(loifftffi f’ss (hsttnrf It/ (ii tlaiii in v (iiti'.sntn of itln/dHo n thu h Imoi'n m , ' . t /oik- 
bi'torn or hlacki,<lt hikiwo tn (. , nnil m both svj-r.< n'i/li Ihfro /(tnr/if tidfnaf dn'prs^ 
n'liirh (fro nnoko f/rri/ in -s and n'hifiali ijmi m ( .■ onr sinpr n no'litin lual 
I'onf 'innnas ; mnlirati hrhrrm thn am! latn’id niart’in on oach sido is o sfrijir, trliii h 
ts fanjely daniiosrd of disronon fid, loiajit n^linalfj rloninifr sjuns : rrnfrr llt/Iit t/rn/, 
irith a hroml,, ffarfas/}, lonaiindinal s(rij>t\ inirn a jil/'if on ftital ntanfins iff sa/nn-ofs 
and in Q /Tvy rotispfoina/s,. in \ nmrh less distinct ant! inconsjucnons unless ricirnl 
frtiin hchind : frntora slaf(‘-<irni, with a irhidsh arnj hlooni, tiltifc fiartiif crram-fnlf^ 
front tarsi entirely />/aif(^ mn/tlli' and land tarsi Idatddsh hnarn, rxccjtl jiro.iinoil 
t iro-tliinls of Jirst joint s, nduch arc i rrant-hnff. 

Head: frontal trian^de in drah-i>:rey, crossed hy an ill-defin(‘d hrownisli hand 
on a !ev(d with and just l)olo>v upjier niar^on of lower third (d evi's : front, in 
irrey (dralej'rey hetwoen l>ase of antennai and frontal (ailhis), clolhed on uppiu- 
lialf with minute black hairs ; face and jowls whitish ^.^rev in both sexes and 
clothed with wliito hair, in Q an indistlmit dusky mark betwiam has(‘ of antenna 
and eye on caeli side : ejye.s- in p (dried s[M“einien) with small facets (oecujiyin^ 
lower tliird tnid jiosterior bonier) dark brown, jind with the transv'ersel v fusiform 
area occupied by the larj^e facets, which is divided medially hy tin* junction (d 
the eyes, drab above and on each side, and crossed liori/onlally liy a curved, 
dark brown band, which does not reach the jxjstcro-lateral marf^dn.s id the area, 
and below’ the admedian two-third.- of wdiich the large facets are jialcr ; eyes in 
Q (dried specimen) with two narrow, dark bands across centre; in front 
nioderatoly broad (inner margins of eyes almost parallel, converging very slightly 

* For names and illustrations of colours see Ridj/way, “ A Nomonclaturo of Colors for 
Naturalists ’ (Boston: Little, Brown & Company, l88Gj, 
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\)ii\ii\s), Jnnffnl rfi{hts r*liiv<:*!)r<>\vn, .'liiiiiuj;. from eye to iiikI nearly 

([tiadnite in .'•jiiipe, tlnju^h sli<,^htly higher in mld'lle lino than at j:i<les, in rnhhod 
^ j)0<’itn(‘n'< <Mj)itn'ct(‘<l in inlthllo liiii* above uith a sinall black spot in eantro of 
front, above which atnl not conniM’tc-tl with it is a second and nnudi smaller, 
((nadrate. median, hhickish s|)Ot near vertex ; ixtljii in l>otli s<*xes cri'ain-coloured, 
terminal j<jinl in ' pvriform, ebitbed with whitish hairs and also on hover 
portion of rlistal tvvo-tliird' id' outer 'Urfaei' with hb'U'k hairs ; terminal joint of 
palpi in >wollen altovc and ( iidino in a sharp point helow, clothed on outer 
siirfae<- w Itli minute hlaidc baits, mixed with minute whitish or yellowish wdiite 
hair.s ; fit>t and se(a>n<l joint,'' ol tiith’iinU'. in l>oth s(;xes i.-ahella-eohuirod, <dotli(‘d 
with minnti; black hairs, tlilrd joint in ' narrow and elon^oite. its jiroximal 
portion cinnamon, its tiuniiiial ammli brown ; (;xpand(‘<l ])orti(m ol third joint in 
V nioderateiv hioad atid more or less i'u>set-luow n, tmanmal unmdi <lark brown 
or elove-hi'own. '/'Iioni.r doroim in " tliitdy (dothed with erect brownish or 
lda<-kish hair, mixed with yellowish hairs on central third in front of transverse 
suture; dorsum in tliinlv clothed with appressed yidlowish liairs, especially on 
eefitral thinl ainl in front of sutina* ; the i^ri'y stripes on doTSUtu consist in )>oth 
sex<*s of a narrow median line extendin;^ from front niaruln to transvtu'se .suture, 
a hroadta’ and (‘omplete strija; on eaeh side of thi-. midway hetwaam middle line 
and lateral m;uy;in. and a still l)roa<ler stripi* on eacli lateral maro‘in, which 
ineludes the himieral and ('xteiids to tlie ])ostalai- callus : postalar ealli and region 
immediati'lv above hast' of (aich wino elotlied with whitish liairs: from liuimu’al 
ealhis to l>a>e of wine (ui I'aidi side runs a narrow, dark brown, horizontal stri])e, 
which is elotlied with <lark brown or hlaek hail': jdciira' and jicetus li^lit erey, 
and elotlied in both sexis with white liair : senlellnm aereeine in eroniid colour 
id its upper surface with that of remainder of dorsum, ^rey on lateral and hind 
border, in thinly (dollied aliove with eiaal hrownisli liairs, mixed with 
appressed vellowish bails near front mareiii, and with whitish hair on lateral and 
liind liorder, in (dothed ahovi* with appressed yellow isli hairs mixed with some 
more eia'ct lilaekish liairs. : nu'dian ei-cy stripe' on dorsnm extending 

from base to lilnd margin of sixth sc'^anent, and elotliiHl with, minute, appre^ssod, 
yellowish hairs ; »rey stripe between median stripe and lateral markon on eaedi 
side bu'oken up into spots after second sci^'ment, and terminating:, like median 
stripe, on sixtli seiiinent, ulthouiih in (at least in ease of typ(‘) the spots on 
lifth and sixth sep^ineuts are invisible unless abdomen he viewed at a low' aii^le 
from behind ; the sfiots on the third and followiiij^ sepfiiients fornun<r tlie paired 
stripes situated more or less close to or even in contact with the front mari^ins of 
the sc^iinents, Init widely soimrated from the hind niari,nns ; lateral borders of 
lirst six si'ixments pney, jmsterior angles and extreme hind margins of second 
to sixth segments inelusive narrowly creaiu-huir: paired grey dorsal stripes, grey 
lateral margins, and grey portion of venter clothed with minute. ap[iressed, 
whitish hairs: ventral surface of last three segments, except hind margins of 
lifth and sixtlu greyish clov('-hrown. hind margins of ventral scutes of second to 
sixth segments iueluslvc eream-hutK /rbg/s hyaline. , ^7 elongate, faint, and 
inconspicuous. Sifunune isahclla-coloured. IlaUcrcs : knob buff or cream-huff, 
sometimes hrownisli at base, stalk brownish. /.co.s : coxie grey, clothed like 
femora with whitish hair ; lower surface and distal fourth of front tibiie black, 



tAHANLS FltOM Till: AXrtlAl-KCV 1‘ ITAN Sri> W. 


i7;i 

(li>tiil »‘Xtreniitio!? uf iniddlo and liind (in v sonirtiiiu'.': nUt) Kiwor surliun' nf 
liiiid tiliiio) clove-brown; front tibi;e in ^ , i'xccjit distal fourth, clothed with 
niimitc, appivssed, ^dlstoninj^' white hairs, ]»ale iinrlitnis of middle and hind tibia* 
ill V clothed w ith similar vcllow isb wbilc hairs. 

A-NOLo-lMiyrTiAN Si DAX : tvj)i‘ of from KIhh* Arluii, Kcd Sea Hills, 
U. IX. l9lHh type of Q ami one other from same loealit\, 11 iS; 12. \ \. 1910, 
** attaekln^if eainols '’ ( //. II. Kini/). 

'rnfutnti^ nmicldnus is allied to and sii|iertieiallv resembles 7'. Lw., 

blit, in the female sex at any rate, is dislin^nisbable iutrr n/o/ by the hnjxer >i/,e, 
more conspicuous ap[)earanee, and miieh darker eohn-atioii of tlu* frontal c allus, 
whic'h is elove-brmvn instead of raw-ninber-eoloured or niunim\ -breew n : by tin- 
antenna' bein^ darker, with a less prominent atiule on the third joint, and the* 
terminal annuli dark brown or clove-brow It instead of oehraeeims-nifous ; Icy the 
median oi’c'v abdominal stripe (exeejn on llie sixth sc'^iiieiil) beiiio ol praetiealiv 
imifccrm width throughout, iiisteafl of eonspieiiousK expanded mi the thircl and 
fourth .'^c<ttnents, and by the paired j^n’cv abdominal stripes liemo, instead of c-on- 
tiimoiis, broken lip into diseonneeted spots after the seemitl seommit ; and lastly 
liv the femora beino slate-ore v, instead of isabella- or fawii-c’oloured. 

Tabanus mordax, sj). n. 

— Length (.1 specimens) 1 2 to 16’4 mm.: width of head H'7.> to .> mm.; 
wblth of front at vertex just undei’ 1 niiii. to 1 mm.: leiioth o! wino K‘2 to 
lif4 mm. 

Slaf^f-Idurk : don't/ui of fluira.r rort-rnl with a thin fjriOiish hloom. di'ifwii withorrif^ 
(ind clolln'd w/fit nunuti ^ ijrlhnrish or irhitifh hitif\< : dor.snm oj tdnhnnt n with <i mon 
or h s.< di.<tinrf^ mrdinn^ loiufitif'IiiKd .<t rijw (roinffosn! of ( lonifolc. <(n’'i IrioindfS, iriih 
tic /r tipins dirccft'd fonrnnlK ond (riNtcfitr). Iwtmcii wlioh ond h/h rol ooironi o// 
ito-h /.V d loH'iit ndinid .ser/es <[j eery mtd nhorp/// drjinnl., o!di<fUi\ 

ornf Itijid ift'i If spots ; loicrr f>oi'iiou of I'noit i tn tnrdiofrfi/ ithoi'i' iiutriinir produrrd 
into <! iwn/ promituod shinimi Idorh transvrrsi' firoinlwroni i\ on tlw n/ntrr snrfnrr of 
which iiw (intcnna' thonsvlccs ore sitnnied. 

llrotl: front and oeeljiut oi'(‘y, biee white: and clothed with white hair; /Wo// 
relatively broad above, narrower below, its nppenmisl portion clothed with short, 
hlaek hairs ; shining black siipra-antennal protuberance I'xtending from eye tc/ 
eye, and inelmling the sub-eallus (the area immediately above the antenme) and 
the region between eaeli antenna and the corresponding eye ; lower margin (cf 
shitiing bla<*k protuberance stralglii (sometimes emarginate in centre lielow 
antenme), extending from eye to eye just below tlie h:vel of tlm antenmr, 
and forming a sharp eontrast witli the white face ; frontnl nilhu (situate 
just above but not in contact with supra-antennal proinberanee J raw- 
mnlier-coloured, transversely elongate and Hat ; pnlpi cream-coloured, ]>roximal 
joint clothed wdth long, white hair, terminal joint swollen, not elongate bnt/'iidiiig 
in a sharp point, and clothed on outer side with short, apfiresscf], glistening white 
liairs, mingled with minute black hairs towards distal extremity ; anteuufe entirely 
black, clove-brown or dark brown, expanded portion of third joint not particu- 
larly broad, and tlie angle on its upper margin nut prominent. Thorax : dorsum 
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<'r<*y on front niar;(ln, jlihI with a ^rL*y stripe on eacli side, a narrow grey median 
line extending f)“r)in front margin to a little beyond transverse snUire, and a 
eotnpl<‘t(t grey stripe bet\V(‘en median line and eaeh lateral stripe; viewed from 
the side, an ilUdidined dark brown horizontal mark, partly cdothed with hlaek 
hair, is seen extending from base of wing towards bmneral callus ; pleune and 
peetns liglit grtty, and ehithed with white hair ; seiitellum clothed above with 
apprcss(jd, yellowish hair. AlHlomcn : the series of truncate triangle.s forming the 
median dorsal stri])e extends from the base of the alxlomen to the hind margin of 
the fifth segment, and the triangles, like the s[)ots, are (dothed with appressed 
yellowish hair : tin* [)alred light gn*y s])fjts are presettl on the first six segments, 
atnl are dis<*onne<*tetl ; spots oji first segment eonneeted witli grey covering of 
basal angh s^ spots on following segments nsiially eonne<-ted, more or less distinctly, 
with bind margin.^ ; posterior angles of first six segments, and extreme hind 
margins of seermd tt) sixth segments inelusivc crcain-lmfi' ; lateral margins f»f first 
ioiii- segnnmts gn'y, clothed, as also are ])osterIor angles of first six segments, 
with whitish hair ; rcutvi' grey, first four segments and posterior angles of fifth 
elothed wltli mlnnti', apj)r(‘ss(*d, whitish hairs, sixth and seventh segments and 
median portinn of iifth elothed with hlaek hair ; a hntad slaly-hlaek median stri])e 
(extending from front margin of seeotul to hind honhn-oE fifth segment ; sixth and 
seventh segments (exee])t hind Ixjnler of sixth) black ; bind borders of si'cond to 
sixtli segments inclusive cream-coloured. ff iiajs hviiline, veins dark brown ; 
sfufUKf elongate, <lark brown and conspicuous : huse of antoriot' hninch of fhinl 
foui/ihuliHff/ rriti iritiwnt (in ilollvres', knob cream-coloured, dark brown 

at !>ase ; stalk cream-liutl, dark browui at distal extremity. Ak/s slate-grey, tarsi 
and tlistal extremitii's of tlbiie clove-brow’n or bhu'k, front half of proximal tw’o- 
thinls of front tibia' eream-eoloured,, (‘orresponding portion of middle tibiae and 
l>ro\imal two-tbirds of first joint of middle tarsi eream-buflf, extreme base of first 
Joini ol hlial tarsi also eream-bniV, coxa', femora, and front surfaces of tibiiO 
(<‘xcept distal extremities) elutheil with wbltisb hair. 

ANOia)-K<; Yr'i'[.\N Suhan, ami Somaliland : type and two other specimens 
Irom Khor Arhat. Ked Sea Hills, Anglo-Kgyptian Sudan, 9, 10. IX. 19t)9 
(//. //. AV/o/) : a fourth speeinien from Karora. Ked Sea Province, Anglo- 
Kgyptlaii Smbin (near the frontier of I'u’itraea), February, 1900 (forwarded by 
Mr. II. U. King): a fifth speeinien from Heile Madow, K. Webl, Somaliland, 
19. XI. 1908 {Dr, R. R. Drahr-Rrochmin). 

At Karora, aeeording to information supplied by Mr. King, ’iuhanus mordax 
;ind 1\ It'uvosUimus. Lw., which it closelv resembh's, are termed “lamas ’’ by the 
nulivcs, by whom the bites of both species, as also those of Paiujon’m ma^frettu\ 
Hez/i, are said to be fatal to camels. 

The resemblance between 'lAdHinoif mordax and P. Icnovatoouis Lw,’', is so 
close as to suggest that the former may ultimately prove to be a form of the 

* Syn. 7’. Jicnn. — T. h ucoMoums, liW,, the tyi>e of which was obtained on the 

Kuisip River, rtcrmau S.-W. Africa, also occurs in Somaliland and Abyswinia, while a female of 
this species, taken at Karora, Red Sea Province, Anglo-Egyptian Sudan, at the same time as the 
female of T. tion-dox referred to above, was presented to the British Museum (Natural History) 
with the latter, by Mr. H. H. King. 
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hitttT, rather than a distinet spoeios. While tins is i‘, 
for the ])rescnt advisable —until the quest i<)h ean be d 
oxatnination of further material heluni^iuLr loMi m 
rather tlian merely rank to T, ttu>nlfi.i\ Allhou: 

tioii Tahitans mordit.r may easily be mistaken for 7’. 
h-niale sex at any rate, the ablominal mark iritis in the 
the former may he distinj^uished from the latter hv lln' 
supra-antennal protnberanee, and bv tlu^ abseru'e of an 
hraneh of the third lotii^itudinal v('ln. 


ertainlv possible, it seems 
eliniti'ly decided by the 
e\es — tt) eoiieede .ty^ce/Z/V 
ltIi ott a eursorv examina- 
!i since, in tlu“ 

I w ti ease's are idt'iilical, 
i^reat th'Vciopnient of llu* 
appentlix to (lie anterior 




CIJRKEXT NOTES. 


Stegomyia fasciata in North-East Africa. 

ii result of tlie piiblii-alloii of tlie late Sir Knhi<i‘t HtOft' s arliele bail. 

Ki I.. [>■ -‘b'i) on the siLrnilieaiiee of this iiiosipiilo in Wt-si Afrlea, Dr. Ajuli't w 
Ualfour, Director of tlie W elli'onie ITseareh Ijaltovatoric'*. Kliarionin, has written 
drawing attention to the fact that the speeies oeenrs in various luealiiii's in ihe 
Sudan. At one time it was fairly numerous in Kharntniu itself, hut siieh releiitliss 
war has been wa^cd apiin't it dnriiiijf the |ia<t seven wairs iliat it ;> now raridv 
found. Dr. Halfonr iulds tliat “there is some evidiiiei' to ^how that S'. f'<{sritiiu 
mav transmit the virus of diorse-siekiu'ss in tlie Sudan ; w hile reeiuit I''ren(di work 
Tends to eontlrni the supposition that it mav ulso aet as a veehu' in dmiijfne fev<*r. 
Indeed it Would seem that tlunv- is a (dosi' eoiirn'eiinn ^( t^\ee|l this mosquito and 
et'rtain of the nltra-visilile viruses jirodiiein^^ disease in man and animals.” 

Mr. K. K. Drake-lb'oekman has abo wiiueii from llrili-h Somaliland to sav 
that S, is \eiy abiindaiil in all (he eoasi towns of that eoutitrv. e\c(q»t 

from April to Sejiteinlx'r. when liardly any iiiosipolos aie lo h«“ found owiiii^ to 
the terrilie lioat and tin* stroiiir hot winds, lb* had not imU with the s]>eeies 
ativwlien' iip-eoimrrv, and eousiders it to lie (“ssmtiiallv a town iiinst|iilto, hn'eilin^'- 
in the wuter-vcrsels in and aliout ctvei'v Arab and I iidiati Imuse ; no hirv;e. liow- 
e\ cr^eoiihllu' found in any of tlu^ wells. Allemjits have hecii made lo control the 
hreedln^ of the insei-ts. hnt it has been found dillieull to iniluci' th<‘ native popu- 
lation to take the ])roper preeantions. Nimn'rous spiuMiiiens, hied from larva*, 
have been sent home hv Mr. Drake-Uroekman. whiidi show some interestiu”- 
variations, the thorav hein^ sometimes ipiitii pale hrowu, while the dorsum of the 
ahdoiiH'u is often so mmdi suirns(‘d with uhitidi scales as to obliterate tin* (-on- 
-pieiious wliite batidine'. A siiieh* sp[‘elmeii wulh a similar whitish abdomen has 
been taken by Mr. J. d. Simpson, at Ijokoja, Noitheni Xi^rciTt. 

Cimex rotundatus in the Anglo-Egyptian Sudan. 

Di’. Andrew Ihilhiur writes as follows e(ine(‘riiiiie’ this hed-bii^ : Illthmto 

< imrA- the speeii's of bi'd-huL,^ which batloii \\:\> associated with kala- 

a/.ar has only lieen found in the Ked Sea Ih’o\iiiee of the Sudan wli(>re if was 
heiievcd to have Ijeen introduced from Arabia hv Vemeni'sc. ifeeiuitlv, lunvever, 
the late Lailo Kiiehive lias been taken over iivmi the Ibdeians and now forms 
part of the Moiigalla Tro\iiiecof the A n^do-KLTyptian Snilan. From om* of its 
stations, Loka by name, Fl-Kaimakam Fereival l>ey kindly brought me 
specimens of bcd-biinx eolIoMOeil in tlie native lints, where he informs me there 
arc large ([uantities of them. On examining his spiu imens 1 foniiil tlu'm to be 
( and not Irrhilai'luA^ whi<’h, so far as is known, i> t}i(> only 

species found in Khartonm atid in the kala-a/ar distriet- of Sennar, Kassala and 
Kordofan, 

‘‘As Captain An-hibald is at jiresent in the fja<lo Distrlet, on Sleeping Siek- 
uess work, I have wired him to be on the look out for eases of kala-azar, while as 
Mr. King, onr Entomologist, is also in that region wo are likely to obtain full 
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infoririatiun rc^'^anlln^' tho. dir^h'ibntion of this bed-ljii^ both in the Lado and in 
tlio Ihifir-Kl-Ghiizal. It U worthy of not<^ that the first case of kala-azar found 
in th(* Sudan hy Xcave was a Ijoy wlio had rerently come from Meshr-El-Kek, 
in tin* Hahr-l']l-( jhaza! Pr(>vin('(‘/’ 

Altliuiijrli it is ipiite prohahh* that rnti/nddhLi inav liavc been introduced 
intrj tin* Kcd Sea Ib’ovincc of the Sudan, from Arabia, y(*t tiicre seems reason to 
bflieve tliat this Hj)ecies is tlui i*oinmoii be(l-bu;>: of Tropical Africa. lOxaiiijilea 
of it have re<’<*ntly bfum rei'eived hv the Fintornolo^ii-al Kr-search Committee from 
the follo\rin^ localiti<*s : — N yasaeani) : North Kukunt River ( J. /i. /Mm/), 
Zotuba ( ///'. //. Ilviif'fivji a!id .1. M. !). Hlantyre (/^r. E. S, Old) ; 

N. lb ItiioiiKMiA : vjirious lo(‘allties (S. A. AVuc^*) ; Northern Nigeria: 
Znti<;cru (./. ./. -V/M/j.s-e//) : S«H;Tin:KN' NniEUlA : lh*nin C'lty (/>r. /?. ff \ (E/t//); 
winu'cas no (\ Irrfnhiriffs have bo<‘n s{*nt from tlics(‘ localities. 

A Locustid injurious to Man- 

Wdth reference to tins subject, Dr. Ilu^h S. Starmus writes from Zomba, 
Nyasaland, as follows : In a na'cnt nuudxa' of the liulletin Dr. C. A. Wi^^lns, 

of Kntebbe, IMatida, ^ives notes upoji a Locustid, Eni/(>li<ipsis dftrondi, wliosc 
bite, he says, *^ives rise to a very nasty erujition . . . the skin at the site 

of the l>ite slou«i;hs awav,’ vS:c. An editorial note states that immature S])e('imens 
of tile allied E. pAersi (*mits a clear yellow tiuid from the sides of the body when 
hatxUed, ami mentions that tlnse insects have no poison glands. For some 
years I have been eo^uisaiit of the fae,t that amoiio the natives of Nyasaland an 
allied if not the same sper*ies is held to raiusi' skin lesions hy the emission of a 
Iluid on the han* skin surface of the body. Tlio Yao name for the insect 
is ‘Nantundira' tfmm ‘ kutun(la,L lo make water): the Anyanja call it 
^ Nalliivihvi.’ I have sixm cases of ulc(*rs on various parts of the body for which 
the ‘ Nantuiidira’ was assiiriicd as the cause, 

‘•(’uriosity promjitcd im^ to seek further, and havinn’ asked for a volunteer, I 
preenn'd a speeim<‘n of the Locustid in i[nestion, and tcsteil the truth of tlie 
native slatenunit. Tlio insei’t was put on to the arm of tlie native, and thmi 
worried with a jumlinlder. It promptly emitted a sli^ditly yellowish clear fluid 
from pores at the side of the body m‘ar the junction of the thorax and abdomen, 
ddils secretion was ulloweii to remain on the arm. In a few hours a sensation of 
Imnilni*: was ]>rodueed, the skin showed slices of reaction, swelling and redness, 
ami twelve hours later the snporiieial lavers appeared to be dissolved, sii that tlie 
pink skin beneath was visible, i*ovcivd hy a serous ('xiulation. I'liis snperfii'ial 
destruction of tissue healed in a feiv days without trouble. The secretion was 
acid to litmus, 

“ I have little doubt that such a*breach of surface may in many cases be the 
starting point for extensive ulceration, if it becomes infeeted, as in a similar way 
small abrasions in the native are often folio we<l by ulceration, owing to lack of 
proper treatment. I am inclined to think that Dr. Wiggins, in using the term 
' bite,’ is repeating native evidence, and that the explanation of the production 
of ulceration and sloughing is the same as I have montiuned as oceurring in this 
country.” 
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OloBsina brevipalpis as a probable vector of trypanosomiasis of Cattle 
in Nyasaland. 

Witli rcferoiice to a roniark l»y Dr. Merodltli Samler^on (Bull. I'ait. K<‘s. I, 
p. 302) tliat lartje Iierds of nMiiaiu hoalthy in Nortli N yasa in llu* proseiua* 

of G, brt'vipaJpis^ Dr. .T. B. Davov writes: ‘‘In 190.) tlio (itiveninn'tU innOo 
ihe experiment of keeping" twr) lieud of cattle at Masinjiri’s, in tlie Klepliani 
Marsh, 18 miles from (’hiromo, where ir. hfrvipnipi^ v,as al)un»laiH. .\s these 
eattle died tliey were replaced hy others fiann ('hironio, wliere then* was no 
eattlc-disease and no Ghh^niuu. 1 ])a.id a visit to Masinjiri's on tlu* 27th rlnly, 
1905, and found that a young hull which Inid he<*ii thna? aliout three nionlhs, ha<l 
a small number of (rvpiinosomes in its blood; it was rep<jrted dead two days 
later. At the same visit 1 oxatnined the seeond animal theia*, bnt fiaiiid no 

trypanosomes, as it liad only l)een tliere two <hiys. i went again lai the 

!Jth October, and found trypanosomes in a young Inill whieh di<‘<l on the 

17th October. On the iKlli Dca'ember, 19tl5, the sole surviving beast at 

Masinjiri’s was brought back to Chiromo, and the experiment tennimvled ; its 
blood showed fairly numemus trypanosomes aiid ll died ten days later. 

The experiment had been earned on for some time liefore my arrival at 
{'hiromo, bnt no ohsjTvations were madi^ beyond n'port iiig ibe deaths ns they 
oeeurred, and I cannot say how many cattle died allogctlier. So far as 1 can 
naneinlao’, tliey used to got siek alioiit two montlis altm* lieing scait to Masinjlri s, 
G. ht'trfpulph was constantly I’ouiid at this place while tlie e\p(‘iiment was being 
made.* About tlie same time I found a very few trypanosomt's in the blood ol 
a buit'alo wiiich I shot tw'o or tlirt'o miles out ol ( lilronm : these Imilalo wander 
about and almost em'tainlv visit ^rasinjiiTs. h rom flm aliove observations I 
tlilnk it would be rash to say that cattle rioiiaiii healthy whmi i‘X])ORed to 
G. hrevipalpi,<y 

Dr. Davey also states that Dr. Sanderson apl)ears to luiv(‘ been nustaken in 
saying that tlien* bad lieeri a case of sli'eping sirkness in Nortli Nyasa, as lliere 
is !io oHiciai record to that oibct. As regartls tlie transmission of catthMlisease 
by G. hrevipaipis, it may be noted that Mr. Austen (Handbook of tlu! Isetsi*- 
llies, p. 91) cites Stiililmami to the eflbet tiuit this species is lh<' eliiel disseminator 
of Tsetse-Hy diseast^ among domestic animals In tlui (jeriiiiin Last African 
littoral, at any rate. ft is possibh* tliat Dr. Samh'rsoids observations may 
indicate that the game in the district between Karoiiga and the Songw'e Kiver is 
[>racti(‘ally fn‘e from trypanosonus, in wliieli (;ase it wfuild not be a sotirce of 
danger to stock even in the presence of 67e^.v///f/.t burther, Mr. S. A. Neave 
has recently taken G. htrrlpnlpis inland in fTerman hast Africa at the Baka 
Kiver, on the main road Ix^tween Mwaya and New Langcnburg ; and again, 

* [Up to the present G . hnvtpalph is the only species of tsetso wliicli has lieon recorded from 
the Elephant Marsh.-— Ed.] 

t [Since the above was wTitten we have lieen informtKl hy Dr. H. H, Stannus that there have 
been cases of trypanosomiasis quit^i recently among the cattle in the district referred to. No 
specimens of G. monHam have been received as yet from this area.— Ed.] 


20419 



182 


CrRREKT NOTES. 


at the crossing of the Ruaha River, on the Iringa-Kilossa Road. He writes : — 
“It is of Interest to note that in both eases there were considerable herds of 
apparently healthy cattle in the immediate vicinity and coming to water at 
these very spots,” 

Bembex preying upon Tabanidae. 

Mr. C. C’. Gowdey, the Government Entomologist in Uganda, writes that he 
has recently capttirc^d two specimens of Bemhex tricolor^ Dahlb., each of which 
was carrying otf an example of Tuhnnnii aeredens^ Walk,, to its burrow. The 
insects were found near Kaiigal, on the bank of the Kahalanga River, which 
Hows from Lake Kwania, in the Ibilulu District. It may be recalled that 
7’. serpd(‘/ts lias been mentione<l in the reports of the Sleeping Sickness Commis- 
sion as a |)ossible vector of Tn/pd nosoma pt'corum (Bull, Ent. Res. L, p. 222). 

Mr, S. A, Neave lias also sent, from the Ruaha Valley, German East Africa, 
a Bemhex capensis^ Lej),, which was preying upon a Tahanid, Ilotcoceria nohih's^ 
Grurih. lie notes that “in this locality there can he little doubt that, at this 
season at least, these Hymenoptera are very important enemies of TABANiDiE. 
Numbers were to he seen hawking round cattle and otlier domestic animals during 
the heat of the day in search of these flies ; so much so, that the difficulty of 
collecting the flies was much increased, as they mostly took refuge under the 
animals’ bellies.” 

Fish preying upon mosquito larvae in Uganda. 

Mr. C. C, Gowdey, Government Entomologist in Uganda, writes that he has 
made experiments with two Cyprinodont fishes, which he believes to be Fvndulus 
tceniopjpjns and llaploehllns pumihis^ bnd finds that they devour mosipiito larvae 
voraciously. But he adds : — “The Cyprinodonts in Uganda could never, in my 
opinion, [day such an important part in the destruction of mosquito larvae as does 
(tirurdinus pariloides in Barbados; for here there are numerous rivers and 
swamps, overgrown with pa[)yrMS aiul reed-like grasses, in which mosquito larvic 
are abundant and wdiere these Cyprinodonts are not found and will not live.” 

It would be rash to assume that these fish cannot be established in waters in 
whieli tlu'y do not occur uatui'ally. For, apart from the fact that their normal 
powers of dispm’sal must be vxunpara lively limited, especially where isolated pools 
or swamps are coneenied, even if a definite inbibitive factor exists, it might yet be 
|X>ssible by the continual introtlnetum of fresh batches eventually to establUh a 
resistant strain ; or again, it might bo possible to remove or mitigate the adverse 
conditions, when tliey have been ascertained, 



INVESTIGATION INTO THE HABITS AND DISTUIBUTION OF 
TSETSE-FLIES. 


Tlic Entomological Reseai'ch C<miiiiiltce are inilcltti’d to the following gentle- 
men, who have kindly forwaiiled information ivrJ]>oi ting I ho al)ove“inentiom‘<l 
subject, in response to circulars issued by the (^munittee : - 

Mr. A. L. Barnshaw, Chipamlo, Abercorn, North Eastern Rhodesia. 

Mr. James A. Chisholm, Mweii/o, Fife, North Eastern Rhodesia. 

Mr, H. Forsyth, Dell Farm, Fife District, North lOa stern Rhodesia, • 

Mr. Henrv C. Gouldshurg, Acting Native Commissioner, Mporokoso, 
North Eastern Rhodesia. 

Mr. E. B. Haddon, Assistant Distriet Commissioner, ( iondokortt, Nile 
Province, Uganda, 

Mr. Hubert T. Harrington, Native Commissioner and Assi>lant Magistrate, 
Luapula District, North Eastern Rhodesia, 

Capt, G. Lane, K.A.M.Ck, Medical Otiieer, Mharara, Uganda. 

Mr. Hugh C. Marshall, Magistrati‘, Aher(‘orri, Nortli l^'astern Rhodesia. 

Kev. M. Moffat, Chitambo Station, Livingstonia Mission, Screnje, North 
Eastern Rhodesia. 

Mr, VV. A. Powell, Maraina, North Eastern Rhod(*sla. 

Rev. J. van Schalkwijk, Dutch Reformed Chundj Mission, Nyanji Station, 
Petanke, North Eastern Rhodesia. 

Mr. H. T ho micro ft, Assistant Magistrate, Petanke, Nortli lCast(;ni 
Rhodesia. , 

Mr. B. A. Young, J.P., Native Commissioner, Chlnsali, * North Eastern 
Rhodesia. 
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The tliatika of the J'hitoroolojrical lie^^eareli ('otiuulttee are due to the following 
genthaiH-n, who have kindly presented eolleetioiis of in^eets (received between 
IhI January and 31st March, liHl) 

Dr. iJ. \V. Areliihald : — oG Culirida*, 40 Tabaiiidie, 120 (rlosjiinif, 

2 Ifippoboscidie, 72 Other Di])tera, 1 (.'oleopteron, 1 Odouate, 

4 Neuroptera, 8G Ilytnenoptera, and 54 Le])ifloptera ; Irom (iainbia. 
Mr. II. T. Ihirrett G5 (Jlossind jttorsih(/is^ 5 llippoboseida*, and 3 Ticks ; 

fr(nn Portuguese Hast Africa. 

Uureau (;f Kritoniolugy, Washington 11 [airaty[)es of Plenrotmpis tch- 
aew/, (vwfd., lli para types of 7V//'/K>woev oeM.v/cy/, Cwfd, (Chah'idida') ; 
from Uganda. 

Dr. Ck)llett : — 33 (hdieida^, 11 1'abanida^, 5 Gloss'nw, 15 other Diptera, 

5 Hymenoptera, 12 Culeoptcra, G Lepidoptera, and 3 Ortlioptera ; 
fro!ii SoutluTti Nigeria. 

Dr. A. Connal : — 41 (hilicida', 91 Culicid larvie, and 7 other Diptera; 
from Lagos, Southern Nigeria. 

Dr. »F. (j. Copland ; — 30 Ta))anidie, and 37 (wloss'nut ; from Aro, Southern 
Nigeria. 

Mr. E. Dayrtdl : — 59 Tahttnns \ fx'oin Ikom, Southern Nigeria. 

Dr. Eatteh ud Din: -11 (hilieida', 11 Tahanida', 2 Le[)idoptera, 3 Coleop- 
tera, 1 ILymenopteron ; from Masaka, Uganda. 

Capt. A. 1). Fraser: — 7 13 Jlatmnfopotd, 1 Cltry^iop.s ; from 

Uganda. 

Dr. Gallagher : — 3 Cuiic.iomyia^ 12 Glosshid pdlpalis^ and 3 other 
Muflcid® ; from Gambia. 

Mr. C. ('. Gowdey : — 4 Tahnnus, 3 lla^matopota^ 39 other Diptera, 
16 Chaleidida:, 37 Khynchota, 12 Ortho])tera, numerous Coeeid®, 
42 Coleoptera, 125 Thri]>s, 17 Hymenoptera, 11 Lice and 28 Ticks; 
from Uganda. 

Dr. K, W. Gray : — 6 Glossina palpalis^ 1 G, lomjipdlpU \ from Benin Disk, 
S. Nigeria. 

Mr. J. A. Ley Greaves : — 122 Ghs^simi palpulu^ 1 G, Uichinoides^ 

I 6\ morpttima and 2 G.fusrd ; from Kabba Province, N. Nigeria. 
Dr. Hailstone: — 2 Td/mnnii. 200 Ihemafopota I)runnrsvensW\c,f 1 (Uossina 

palpdlis^ 153 Simu/iinn ilamnosum^ 2 Hymenoptera, 13 Fleas, 1 Louse 
and 38 Ticks ; from Usoga, Uganda. 

Dr. R. C. Hiscock : — 2 Culicid® and 2 other Diptera ; from Offa, 
8. Nigeria. 

Dr. E. Hutchins : — 23 Ticks ; from Uganda. 

Mr. C. W. tlcmmett : — 36 Coleoptera ; from Southern Nigeria. 

Mr. W. A. Lamborn ; — I Tabanid, 1 Ghssina^ 3 other Diptera, 

II Orthoptcra, IG6 Rhynchota, and 7 Coleoptera; from Southern 
Nigeria. 
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Liverpool School of Iropicul Medicine: — 7 iiudiidin^ tvpcs of 

Glossina breripalpis^ Nowst.. and Nrwst. 

Dr. (). S. F. Luhu :— 4 CulicuLc, 8 Talnmida', lA 3 other 

Oiptern^ and 2 Hyincnopterii ; from Ol>()kum, Soutliern Nii^eria. 

Dr. h. W. MeCay : — 2(i9 (rh,<sin<i : from Northern Nigeria. 

Dr, C , II. Marsliall :•* () luhamtis^ 2o Ht^)HuU)put[^ 20 (Hos.unity 
1 I'hUamtiiouujm insunus, Aust., 2 Sintufittm 77 < it her 

Diptera, 4 Rhyncliota, and 28 Ticks : from the Hn^oma and Undon^i 
Forests, U<^anda. 

Di , 1. h. (t. Mayer : — 24^ Culieidie, 11 LVcs.voyyy, 4 4 (^lu'if.sups^ 

14 }{(Sin(iU}pot(i^ d StoniOA'y^^ 1 Auchnif’rtttnym 1 1 Iippolmseld. 

108 other Diptera, 11 Rhynehota, 12 Ilymenoptera, I I A‘pi<lo]iteron, 
4 Orthoptera, and 4A Ticks : from Soutlierii Nigeria. 

Mr. S. A. Neave:— 82 Culieidie, 2,41il Taliaiiida*, 12(i (HiK^sinu, 75 
Stomoxys^ .18 Hipj)ol)oseidie, 48 Anriiuwromifia .’1 Simnliton^ 

20 Phkhototnus^ l.'tll otlier Diptera, 725 Lejmloptera, 1,285 Rhyn- 
cliota, 154 Cimleida% 120 Fleas, 75 Rupie, 238 Orthoptera, 381 
(yoleoptera, 81 Aiiojilnra, 388 Mallopha^a, 2.> N eiiroptm'a, 1,587 
Hymenoptcni and 550 Tie,ks ; from N. F. Rhodesia, Nyasaland, and 
German East Afrii'a. 

Dr. J. E. 5>. Old: — 7 Ciilicida?, 29 Tabanidie, 71 (thssitifi, 4 /Lo7i- 
mxotityia luteolu^ 110 other Diptera, 119 1 lyineimptcra, 12 
Neuroptera, 224 Rhynehota, 21 Lc])ido]itera, 151 Coleojitera, 15 
Orthoptera, 8 Fleas, 6 Ticks, 1 Millipede, mimeroiiH Avorms ; from 
Nyasaland, 

Dr. H. B. Owen ; — 8 Tnh(niU)f \ from Koba, Uganda. 

Dr, (j. J. Piric : — 5 (/ulici(ia3, 43 P(ihaiiu!ii^ 6 Clifysops^’i llfemtiiopitia^ 
20 Glossina, 4 J^tomoxys and 5 Hip])oboscida 3 ; from Northern 
Nigeria. 

Dr. A. C. Remlle : — 7 Culieidie, 39 Ta/mnus, 1 G/os si/ta palpalls^ 5 (dJie.r 
Diptera, 2 Rhynehota, 1 Colcopteron and 2 Ilymenoptera ; from 
Nile Province, Uganda. 

Nlr. J. J, Simpson : — 78 Culieidie, 193 Tahanid®, 158 Gh>s,%in(fy 12 
Hippnboseid®, 107 other Diptera, 28 Odonata, 79 Hyrnenoptera, 
19 Orthoptera, 27 Coleojitera, 138 Lepidoptera, 100 Rhynehota, 
numerous Coecidic, 1 Ncuropteron, 4 Ticks, 5 Spiders ; from 
NortheiTJ Nigeria. 

Dr. A. \V. Smythe : — 12 Glvssina and 115 T(iho,nus \ from Forcados, 
S. Nigeria. 

Dr. H. S. Stannus : — 23 Culhdd®, 104 Tabanidae, 2 Auchmeromyia luteida^ 
47 other Diptera, 34 Orthoptera, 3 Rhynehota, 29 Fleas, a number 
of Aphid®, 12 Larv®, 3 Lice, 44 Ticks and numerous worms ; from 
Zomba, Nyasaland. 

Mr. F. V. Theobald : — 30 Mosquitos (named) of 17 species ; from the 

T ransvaal. 
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Dr. \i, van Someren :~lo7 CuUculae, 26 ChironomidEe, 43 IlcBmatopota^ 

1 Chrys(fp$^ 84 Olossina^ IG puparia of Glosstna, 33 Hippoboscid*, 
G SUnuoxya^ 28 Dipterous larvae, 34 Ticks, 6 Colcoptera, 1 Hymeno{>- 
teron, 4 Rliynchota, 3 Ortboptera, 23 Mallophaga, 4 Neuropterous 
larvue, 13 Worms and 2 Leeches ; from Uganda. 

Dr. C. K. S. Watson : — 17 ( ’nlicidse, 3 Tabaiiidae, 18 Glossina^ 3 other 
Diptera, 10 Colcoptera, 23 (!f)l(‘opten>us larvie, 4 Orthoptera, 7 
Hyincnoplera, o Uhynchota and a number of worms ; from N. 
Nigeria. 

Dr. C, A. Wiggins : — 14 Culicid;e, 20 TaiKinUi^ 8 Hoimatopoia^ 1 Chrysopti^ 

2 (tlossimt^ 1 Auchmf'romtjid lutrota^ o other Diptera, 9 Coleoptera, 
22 Ilyriienopterii and 2 Orthoptera ; from Entebbe, Uganda. 
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ENTOMOLOGICAL KESEAUCll IN lUGTlSH WEST AFIMCA. 
1, GAMBIA. 

By »Ias. J. SiMPHox, M.A., D.Sc. 

(wit It n Map shoicinp the dhtrihutHm of Glosisiiuv nod Sickness, niui 

• 13 photofjrtiphs hy the (Uiihor,') 


Con TKNTS. 

Introductory 
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IXTKODUCTOUY, 


In this short report it is proposed to dei^l exclusively vvitli the hlood-sin-kin^^ 
insects and other Arthrojiods wliicli are, or may bo, irnplirntcd in the transiiiissinn 
of disease in man and animals. In this connection, howevf'r, ciTtain aspects, 
j^n'o^raphical and geological, are necessarily involved, but tlu^so will hr introduced 
only when considered to be directly relevant to tlie main issue. 

Our knowledge of this subject, in reganl to all West African Britisli 
Bo.'isessions, is very meagre, hut perhaps not more so in any than in llie Gambia. 
Prior to the Expedition of the Liverpool Scliool of Tropical Medicin<! in 1!K)2 -3, 
conducted ]>y Dr.«. Dutton and Todd, little or nothing was known, and sirjce that 
time only a few isolated records and observations, which will he referred t<^ later, 
have come to hand. Several factors exist which may account for this state rjf 
things, but the most obviou.s is that only a few of the officials are compelled to 
leave Bathurst in discharge of their duty. Perhap.s still more important is the 
fact that those who are interested in su(*h work, and whose f>bservations w^ouM 
l»e of great value, do not possess the small amount of material necessary for the 
purpose. Again the question of technirfue and the identification of material 
collected have always rai.'^ed difficulties, but these are now reduced to a minimum, 
and it is hoped tluit this short Report, with its appended map,^ may show how 

® The villages in which human trypanosomiaais wa.s diagnosed by the Expedition of the 
Liverpool School of Tropical Medicine in 1911 have been indicated on the map no as to make it 
more complete. For fuller details of these see Anu. Trop. Med. and Paras. SerieH T. M. 
Vol. V. No. 2, pp. 245-280. 

(21H67— Ent. Res.) Wt. P 16. 1000, ll/ll, D it S, 
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little haH l>een done, and thup fitimulate others to add their so as to brin" 

the (lambia into line with other parts of the world. 

An appendix has been added emphasising the chief points to bo observed in 
eolleetiiig and preserving insects for identification, and indicating the method h) 
which sucli collections will be identified, acknowledged, and incorporated with 
previous work. 

I. Insect-bobne Diseases. 

Before we proceed to the purely entomological part, it might be >vell to draw 
attention to some of the factors which necessitate such work being carried out, 
and, ill this connci^tion, the occurrence and prevalence of insect-borne diseases 
command primal*}' consideration, 

(a.) Malaria, as in all the other West African Colonies, is almost universally 
distributed, and is by far the commonest insect-borne disease of the Gambia. 

Yellow P^ever is far from infrequent, however, and in May of this year 
four Kuropeans in Bathurst succumbed to it. In 1904 the late Dr. Dutton 
pointed out that Sietjornyia Jaaciaia was the mos((uito most frequently met with 
in Bathurst, hut this is not now the case, though, even in the dry season, numbers 
of this species are always present. At the end of April, while stationed in the 
Military Barrai-ks at Bathurst, I caught several S. fascinta in that building, and 
it h noteworthy in this connection that two of the four Europeans who died of 
yellow fever were quartered in an adjoining building within the same enclosure. 

(c.) Sleeping Sickness is endeipic in the Gambia. In 1 901-2, two Europeans 
and six natives were found to be suftcring from tliis disease and since then one 
other PiUropeun contracted it in the Colony. In the spring of this year, 
Drs, Todd and Wolbach made an investigation of the sleeping sickness in the 
Gambia, and, after an examination of a very large number of natives, concluded 
that about 0*8 per cent, arc probably affected with Trypanosoma yamhiense. 
This is ft fairly higii percentage, and although there never have been regular 
epidemics, and the natives may have ac(|uired some sort of immimity or resisting 
]>ower, still the question of transmission to Europeans is too serioiis a factor to 
be lightly passed over. 

((/.) Animal Trypanosomiasis is also very prevalent; a large percentage of 
the cattle are infected, and the rate of mortality amongst horses is high. 

With these facts kept well in view, the importance of a fuller knowledge of 
the various species of blood-sucking flies, their distribution, habits, and life- 
history must take a high place in any economic consideration of the Colony. 

II. Geography and Vegetation. 

The Colony and Protectorate of the Gambia is the most westerly and, at the 
same time, the most northerly of our West African possessions, being 
approximately in the same latitude as the north of Northern Nigeria. Its 
extreme limits north and south are approximately 13^ 48' N., and 13° 4' N., 
while 13° 46' W., and 16° oO' W. may be taken as its eastern and western limits. 
It is a long narrow strip of country on the banks of the river from which it takes 
its name, and lies practically east and west. At no part is it more than 30 
miles wide, while in some places it is only 15. Its total area is roughly about 
5,000 scpiare miles. 
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The River Gambia rises near the sonive of the River Senepil on the north- 
east elope of the Footah-Jallon Mountains, to the norllt of Sierra r.einie, and 
little more than 2tK) miles from tlic sea-eoast. It- tlows llrsl in jt nt>vllu*rly 
direction and then west, enterinjc Uritisli territorv in, nni^dily, i;r 46' \V. For 
a short distance it forms the boundary of the Frenrli and Hritish spheres of 
inrtuence, but after the village of liana nko both banks are in Hritisli territory. 
It enters the sea about 100 miles south of ('ape Verde, the most westerly point 
of Africa. The river is an important water-way, but though navigable for 
ocean-going steamers for about 250 miles from the sea, docs not lead beyond the 
coast region. 

At Barraconda, 257 miles from Bathurst, there are falls or rapids, whieli make 
navigation even in the wet season ditficult for any hut very small steamers. 
Ocean-going steamers can, however, reach Mae Car thy Island, 15;i miles from 
Bathurst, at all times of tlm. year. Tliis is very important, inasmuch as 
Ihiropean crews spend consnierable time alongside the various wliarves, subjiaded 
to all the influences of a trojiical climate, and more often than not, without tlie 
usual precautions. 

Tlie river is 27 miles wide at its month, but opjmsitc Bathurst, IH miles up, it 
is only 2 }, miles wide ; it then gradually narrows, until near MacC'arthy Islaiul 
it is less than half a mile in width. No tri))utaries of any size pour tlicir waters 
into the Gambia in British territory, and although numerous creeks of various 
sizes penetrate Inland, they may be considered more as haekwaters and uverllows 
than as actual tributaries ; they generally end in swamps, which are firm ground 
in the dry season, and wliich are used by the natives for riee farms. Tliis must 
be borne in mind in connection with much of what follows and is of great 
importance in tlie (piestion of tsetse distribution. The largest of these creeks is 
the Bintang Bolon (creek), which will b(? I'onsidered in greater detail lati'r on. 

figs. 10 and 11.) The country through which the river flows is ojicii, as 
compared with the forest belt of West Africa, which commences some 60 or 70 
miles further down the coa.st, and extends to Accra on the Gold (Viast. The 
valley of the river from MacCarthy Island to the end of British territory is 
hemmed in by low ro(‘ky hills of volcanic formation from 50 to 100 feet high, 
while the character of the surrounding country is park-like. 

A study of the vegetation on the river banks necessarily involves a con- 
sideration of the nature of the water at various jioints, and this also in lioth the 
wet and the dry seasons. Towarths the end of the wet season October, 
November) the water is fresh down to the Suarra-Kunda crei'k, but in the dry 
season the fresh water recedes to a point a few miles east of Ballangar. From 
this point to Elephant Island the water is brackish, while below this the full 
influence of the sea is marked. The banks of the river, from its mouth to 
Ballangar, are fringed with mangrove swamp, behind w^hich are j)lalns densely 
covered with coarse graj^s, growing to a height of ton feet or over, and interspersed 
with thin bush and clumps of timber. The district betwcim Ballangar and 
Barijali forms a transition stage in which there are mangroves in front, and 
trees,, shrubs, palms, ferns, pandani, etc., in the background, the former 
diminishing, the latter increasing in number and extent the higher one ascends. 
Onwards from Barijali no mangroves are seen, and different parts of the bank 
show a varying preponderance of scrub, palms, etc., mentioned above (fig, 8). 

21367 ^ 2 
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It is thus seen that tlic inan^ovp area corrosjFonds, at any rate in the Gambia, 
with the extent to which the tidal in H nonce is felt in the dry season. Tlie nature 
of the vegetation belli ml the hank-fringe varies hut little in the whole course of 
the river, except j)erha|)S in the Niumi Province (the most westerly on the 
North bank), where there is a dense forest of small trees of no great extent. 

The river is studded, espe<;ially in its middle portion, with islands of various 
sizes. The chief of these are : — Fort James, Elephant, Pappa, Pasiil, Pasali, 
Ba Faraba, Baboon, Kai-ai and MaeCarthy Islands. None of these, however, 
arc inhabited, except MaeCartliy Island, which will be referred to later. With 
the exception of Fort •James Island, which is merely a large rock in the middle 
of the riv(!r, and which was fonnerly used as a fortress, they are all densely 
covered with vegetation which partakes of the character of that on the 
corresponding part of tlie river banks, and are literally swarming with flies, 
which make a fierce attack on the occupants of passing craft. 

Having thus considered the types of vegetation which fringe the river banks, 
let us now proceed to an analysis of the different plant associations in what may 
be termed the interior. Only in one part, namely, the Niumi Province in the 
north-west, is there anything a[>proaching a tropical forest. This consists of 
trees of vastly different sizes, with a dense undcrgrow'th of small scrub, bound 
together by epiphytes of various kinds. In places, hovever, and especially 
t(» wards the edge, the large trees disappear and arc replaced by smaller forms of 
a more uniform size, while the ground is covered with grass interspersed with a 
few small shrubs. Epiphytes are almost entirely absent. 

Scattered throughout the whole Colony are fresh-water swamp forests of 
very limited extent ; they occFir generally in long bolts and vary considerably 
in formation. Some contain very large trees scattered amongst others of a 
amaller size, while the ground is covered with a matted net-work of shrubs. 
Figure 1 shows a path cut through a belt of this type. In others the largo 



Fig. 1. — Prtth leading to well near Bakau Village. A fresh- water swamp forest in which 
(r. are abnndant. 
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irocii are roplace<l by evergreen shrubs ami Imshv trees, 'riiese funilsli 
eoiisulcrable shade, tlumgh not so dense as in I lie ]>reviuus U pe, and are always 
associated with a tangled undergrowtli. Figure 2 is typical of this class, while 



Fig. 2. — View near Bakjiu. Belt of evergreen shrubs and busby trees with tuiigleil 
undergrowth — a typical ^tt//w//«-haunt. 

fig. o shows certain modifications, in which the proportions of trees, bush, anil 
undergrowtli vary, and where Oil and Borassus Palms make their appearance. 
The variation in the nature of these Ijelts is, due almost entirely to the amount of 
surface moisture, tlie greater the amount of moisture the denser the under- 
grotvth. 

Wlicre latcritc predominates, and wlierc tlierc is conseipiently a much greater 
desiccation during the dry season, there are extensive strekhes of thin hush. In 
this type, the trees arc small, more or less crowded, and present a stunted and 
gnarled appearance. They are all deciduous, and there is little if any undergrowth. 
Hucli small shrubs and grass as appear iluring tlie rains disapjieai’ soon after tlie 
middle of the dry season. In laterite outcrops, where tlie inti uence of the rains 
is hardly felt, large expanses of small bamboos of stunted appearance are met 
with. 

A still more open type of country is seen in fig. 6 where lliere arc practiitally 
no trees of any description and viu y little hush, but where grass predominates ; 
this is associated with sandy soil and is the favourite site for villages and 
farms. 

III. Climate and Rainfall. 

The year is clearly divided into two seasons, a wet and a dry. The wet season 
continues from June to September inclusive, while the other seven months 
constitute a period of drought. The rainy stiason biggins and ends witli tornadoes, 
which commence early in June, and the rains proper about the end of tfuly. 
The maximum rainfall (between one-third and onc-lialf of tlie total for tin? year). 
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occurs during the month of August. The following Table A. gives the total 
rainfall at Hathurst for tluj past 10 years, and at MacCarthy Island for the 
years 1908-10, while Table 15. show.s the distribution for the various months 
both for Bathurst and MacCarthy Island during the years 1908-10. 

Taulk a. 

Huinfall in the (Jainhia. 


— - 

Bathurst. 

MacCarthy Island 

19W 

43-38 

— 

1901 

45-31 

t 

1902 

29-42 

i 

I90:t 

.57-13 

- ^ 

1904 

38-02 

- 

190.5 

66-07 

- 

1906 

64*36 


1907 

34-00 

- 

: 1908 

43-54 

35-89 

' 1909 

56-59 

4-2-03 

’ 1910 ; 

44-00 

35*40 

Average ■ 

. 47-44 

37*77 (for 3 years) 


Taule H. 

Munthbj Htiiord of Hninfall in iht Gamhia. 

rjOS. i 1909. UUU. 


; May 

Batliurst. MacCartliy. 

} 

Bathurst. 

i 

MacCarthy. 

u-iu 

Uathiirst. 

MacCarthy. 

June 

1-58 


3-25 

G-I3 

9*68 

1*15 

2-88 

* J«iy 

9-75 


7-70 

8-87 

10-24 

11*98 

9-43 

. August 

24-67 

i 

13-11 

19-89 

12-37 

16-60 

10-72 

1 September 

5-35 

1 

10-35 

1730 

6-85 

11-52 

9-86 

I October 

2-14 

I 

1*48 

4*40 

2*79 

2*75 

2-20 

NoYemU'r 

- 



- 

- 

— 

0-31 

i DeceniWr 

1 

i 0-05 


- 

- 

- 

- 

- 

Total 

1 43-54 

* 

35-89 

56-59 

42-03 

; 44-00 

35-40 ! 
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The most noteworthy feature in these tables is the enormous variation in the 
aifFerent years, 29'42 inches in 1902 as compared with 66*07 inches in lOO,"). 
In 1908, 24*67 inches, or more than half the amount for tlm year, fell durln^ the 
mouth of August. The rainfall at MacCarthy Island is never so great as that 
at Bathurst. 

The dry season, from November to May, is the season of cxc’cssive heat and 
eold; the highest maximum recorded for Bathurst was 104 ' in May 1904 and 
1906, while the lowest ininimum was 46° in December 1900. Tlic llarmattan, a 
north-east wind blowing from the Sahara, cold at night, and extremely lu)t and 
dry by day, blows intermittently from December to A))ril. The range of 
temperature wdthin 24 hours during this season is enormous, aim)mUing sometimes 
to 30'^ at Bathurst and 59° up-t“ountry, hut, in the latter distriet, 40° is not un- 
eornmon. The execssive dryness of tlie air during tlui dry season may he gauged 
hy the fact that at llathnrst there is sometimes a ditlerenee of 22'^ lK‘t wi!eri tlu“ 
wet- and dry-bulb tlu^rmometers, wliile up-country it is often greater. 'I'he mean 
temperature for the year at Hatliurst is, however, not cxeeediiigly higl>, ranging 
between 75° and 85°, owing to the cool sea-breeze from the Atlantic, hut up- 
eoimtry, beyond reach of the sea-breeze, it is usually about 2(^° liiglu'r tlian at 
llathurst. 

IV, The Tribes inhahitinh the Colony and Protec iouate. 

According to the Census of 1901, tlie total ]>opu!ation of the Colony and 
l^rotectorate was slightly over 90,000, but it is more than prohalde that this 
figure was considerably under tlie actual population. The details of the 
Census of 1911 are not yet available. 

The natives of the Gambia belong to four distinct tribes : Mandingoes, Koulalis, 
.loloflFs and Jolahs. Although there arc & few professional fishermen at Hatliurst 
and a certain amount of desultory fishing is carried on up-river, no tribe Is to any 
extent dependent on the river for food. The country essentially suitable for 
fanning and cattle-rearing, and all four tribes carry on both tliesc industries, 
though in varying degrees. Permanency of occupation of villages and tlie degree 
of segregation varies with the different tribes. Tlie principal agricultural export 
from the Gambia is ground nuts or monkey nuts (Ararhis hiiuujtir.a)^ and of 
these some 35,000 to 40,000 tons are exported annuiilly. Guinea la^rn, iriaiz<', 
millet, rice, cassava, etc., are extensively grown for local consiiinjition. The 
villages are situated generally in the centre of the area being farmed, and tliis 
always ensures an extensive clearing surrounding them. As the nature of the 
vegetation fringing tlie banks of the river precludes the possibility of any largi* 
settlement being established in the vicinity of the river itself, habitations are not 
found actually on the river banks, except in a few isolated instances, where there 
are wharves or ferries. The importance of this is obvious, inasmuch as where 
there are extensive clearings there are few or no tsetse, and the chances of infec- 
tion by trypanosomiasis are accordingly diminished. 

The Mandingoes are by far the most numerous tribe and are to he loimd 
scattered over the whole Colony and I^rotcctorate. They are an agri cm Rural 
people and live in large, well-built and cleanly-kept villages. There are 
generally a few large trees in each village, but in very few cases does one sec 
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any low Hcrul), A' feature worthy of mention is the nature of the wells. These 
arc generally dug r)ut8ide the village and are usually about 30 to 40 feet in depth. 
The top is raised above the level of the surrounding ground, and the mouth is 
foniKHl of large tree trunks well bimnd together. The area surrounding them is 
cleared and kept unusually clean. 

The JololTs inhabit chiefly the northern bank of the river and extend into 
S(;negal. They also arc an agricultural people and live in large permanent 
villages. In most of their habits which have a bearing on this subject, they 
resemble the Mandingoes, 

The Fouhihs, on the other hand, are moix* a jjastoral than an agricultural 
people ; they are closely connected with the Fulanl of Northern Nigeria and own 
large herds of cattle. Thiiy are a somewhat nomadic tribe and are found all 
over the colony, but mostly in the upper reaches of tlic river. They have no 
]>enrianeiit towns but only temporary shelters, and shift from place to place 
according to the rcfpiirements of their cattle. In the wet season they recede 
from th(i river and return towards it in the dry season, when the grass is burnt 
up in the more remote parts, For this reason, their settlements are never so 
well built nor so cleanly kept as those of either the Mandingoes or Jollofs, They 
never keep their cattle long in the vicinity of the river, and thus the latter are less 
liable to attacks from tsetse, and the fact that the Foulahs recede during the rains 
accounts, to a great extent, for the enormous herds which one sees all over the 
Colony. Tiiough they give no reason for it, nor seek any, they recognise that a 
prolonged stay near the river or creeks, is nearly always accompanied by a higher 
rate of mortality in their herds. 

The Foulahs are divided into three sub-tribes : Teueolors, Loubis and the 
Foulahs proper. The Teucolors are strict Mahommedans, and their language 
dirters slightly from the true FoulaK, as may be seen in tlie words given on 
page 211). 

The Jolahs are a very primitive and low type of natives, who inhabit the dis- 
trict of Fogni and spread into the French territory to the Casamaiice River. 
They are very unapproacliable, jealous of their rights, and extremely vindictive. 
They do not segregate themselves into villages, but live in small compounds 
scattered about, each containing a separate “ family,’’ They are chiefly an agri- 
cultural people. 

In addition to the foregoing, several other factors must be taken into con- 
Hidcratioii in connection with the spread of disease in man and animals. Tiie 
political boundaries of tlic Colony of the Gambia are purely arbitrary and very 
artificial, and the River Gambia being the only water exit to the coast for the 
greater portion of French Senegal, a large amount of produce from the sur- 
rounding country passes to the coast by this river. This entails considerable 
intercourse between the natives inhabiting the river area and those from the 
high lauds beyond. There is, further, considerable dealing in cattle between the 
two peoples, and thus the possibility of infected cattle finding their way into the 
upper regions is a very likely one. Hut more significant, liowever, is the fact 
that thex'e is a huge migratory farming community in the Gambia. Year after 
year, largo numbers of natives from French and Portuguese territory come over 
to British territory and farm large tracts of laud, returning to their homes as 
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fioon as the produce, which consists chiefly of ground nuts, is ilisposed of. The 
possibility, therefore, of diseases being carried from nr into adjoining countries 
is bv no means remote. 

V. Naukativk. 

Pfaving now considered tlic geographical pusilitm (tf the C'oluny, its general 
physical conditions and plant associations, tlie <'linnitc ami rainfall, and (he 
natives, let us deal in greater detail with the localitiis visited, and see to what 
extent each and all of these factors inrinenee the exisleiiee and (li^tribn(ion of 
the various members of the group of insects nnder consideration. 

The dotted line on the appended map shows the route traversed by tin* 
aiitlior. 

It was my intention to pro('eed up one bank of the livor, cross over to (he 
other bank at the extreme limit of British territory, ami w<u'k back to Ballmrsl. 
My stay in the Oobmy extended from February IHtli to May 1st, tin* last two 
and a-half months of the dry season, llie only season of the year wlieii it is pos* 
sihle, for Europeans at least, to do any eoiisiderablo touring, Consetpjently, 
owing to the short time at my disposal, my pri>p(^se(I journey was found to be 
impossible, and therefore only typical portions were visited; wliilc in addition 
to these, through the kindness of His Exeel Icuey the Governor, T was enahled 
to examine in the Government steamer tlie whole river to Mact’artliy Island 
and also the Bintang Creek — by no means the least valuable portion of tin* 
iuvestigatiou. 

(ff). Bathurst and Cape St. Mary. 

Bathurst is the capital and principal settlement of the Colony. It is tlie only 
town having permanent European residential (piarters. It is sItuaU'd on the 
extreme eastern end of the Island of St.* Mary. This islaml has an area of 
about four and a half square miles, and is little more tlian a mixture of sw^amp 
and sandbank, inundated during the rainy season. Although inueli has been 
done to fill up the swamps and drain the whole area, mn(‘h still remaiiiB to he 
done to make the town a model tropical settlement. Commercially, the positioji 
is good, but residentially it is far from satisfactory, in spite of untiring efforts 
on the part of the Senior Medical Officer and his staff'. Mos(pjito.s, including 
SliHjomyia fusciaia^ are to be found in considerable numliers. This Is due in 
great part to the surrounding marshes, but also to tin; confined nature of most of 
the residential quartei’s and the lack of access of free air to tliese on account 
of the lower parts being used, in nearly all cases, as stores, &e. Tin; clos<; prox- 
imity of the stables to the residential quarters (in some, cases they are part of tlic 
same building) is a fact much to be depna^ated. Tsetse do not infest the town 
during the dry season, hut, I am told, are not Infre({uent visitors during the rains. 

An exhaustive re{>ort on the town, from an entomologieal aspc(.'t, has al really 
been published by the late Dr. Dutton ; and, from my short stay and examina- 
tion, I do not feel justified in amending or adding to this excellent piece of work. 
I understantl that a scheme is on foot to remove the residential quarters from 
Bathurst to the vicinity of Cajjc St. Mary, and in view of the recent e|ndemic 
of yellow fevei’, when four Euro|>eans died in one we(!k, some smdi draslir; 
measure is necessary. Cajx; St, Mary is situated about seven miles from 
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BathurHt, and i« separated from it by an island, but both creeks are bridged. 
Tlie (’ape itself is situated on the mainland, and has a northerly and westerly 
ex[)08uro to the full force of the cool, invigorating, Atlantic breeze. Even in the 
hot season, when work is carried on in Bathurst under adverse climatic conditions, 



Fig. 11— View of the coast bluff at Cape »St. Mary, 



Fig. 1.— View of the beach at Cai)e St. Mary, showing Government House 
on a high rocky bluff. 


there is u steady cool breeze at the Cape. For miles along the western aspect 
there is n high blntf some oO or more feet above high-water. Near the Cape 
itself there stands a substantial Government House, built of stone and over- 
looking the sea, while several Bathurst merchants and others have built private 
houses there, which they use as week-end health resorts. 
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At the rcfiuestof Dr, Hood, the Senior Medical OtHeer fur the (\)lony, I 
V ted and exam i lied this wlude area as a possible site for a sleopinjjj-sii'kin'ss 
camp. When in the Colony, I submitted to him a short rejiort, hut tlurfollowinu 
notes siimniEnse the most important features, while the actual (|uestion of a sleep- 
ing-sickness camp will be referred to later. Near the Cape itself there is a small 
town, Waslunga, which is very close to an e\ tensive mangrove swamp, and here 
Ghssina palpalis was caught. This village ought certainly to be removed 
further from the swamp, cluerty because of the continual intereourse tluvt exists 
lietween it and Bathurst. 

Bakau is a small village near (iovernment House, and is om‘ of the hw 
exceptions found in tlie Colony wlierc the village well is enclosed hy dense thl<-k 
hash (fig. 1). This village, and tlic surrounding bush, is a haunt of all forms 
of noxious insects. In the enclosure of the European liouse in wiiieli I was 
(piartert*^] when at Bakun, the following flies were caught : (Ho ssitut pulpuhs^ 
StomtKiys oulcitrans^ Li/perosid nn'nttfd^nni] Ifarmatopott/ (1rnir<f ; while one small 
species of Tahantis was also seen. From my pony 1 obtained llie following 
ticks : — Amhlyomma varifiiatum and llifalommH nvtjypiinm, Fxlensivc clearing 
around this village is strongly to be recommended : it w ill not be lu'cessary to 
cut down the large trees, hut only the thick undergro\vth to a luMght of alamt 
10 feet, so that the sun’s rays may have full access to the soil. (iI<kssIh(i ihilpaUs 
was also caught at the following places : — the bridge crossing Oyster Creek, 
Camcio Bridge, two places between desswang ami Taranakiinda, Bakotti 
Bridge, Newcastle, and tbc bridge near Jesswang (acc Maj)). Altliougb then' is 
extensive clearing in this whole region, large dusters (d bush, Avitli conseciuent 
stagnant water or surface moisture, have been left, and these are all harl)ours and 
centres of distribution for tsetse (figs. 2 and r>). The whole of this region is very flat 



>'ig. 5. —View near Bakau showing open forest belt with Oil and Bonw>suii palms. 
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and fertile 6), and conse^iuently there are nninerous Ytllages ; yet in s[)ite 
of th<J frettueney of (ihssinn palpulis at |iresrnt, it is not too laueli to say that, 
with soMu* jiidieiouM elearinj^^ stieh as that recoiiimended for Bakau, the whole 
ar(*a eoithl he very easilv fn‘ed from tliis pest. jNo tsetse occur, so far as I 



Fitj. 6“ View at Cii|)e St. Mary, to hHow the oixin nature of the surrounding couiury. 


could iiscertain, in tiic vicinity of the coast bluff', where it is proposed to build 
the new iMiropeiin quarters, and without iiiterferin*^ witli the Kifle Range which 
exists there at present, adequate acdbmniodation is available for a sleeping- 
sickness laiinp without ill any way jeopardising the military occupation, or afleeting 
satisfactory communication with Bathurst. 

{b.) Kerewan to MacCarthy Island (North Bank). 

The town of Kerewan is situated on the Simrra-Ivmida Creek, which is navi- 
gable for ocean-going vessels up to this point. The whole creek is fringed with dense 
mangrove growth and swarms with (ihi^sina palpalts. The town itself lies about 
a mile away from the creek, in an ojicn clearing. The country for several miles 
around is completely denuded of bush and is extimsively cultivated. On my visit 
here, a large Norwegian steamer was loading ground nuts at the Kerewan Wharf. 
The captain informed me tliat although he had been there for four days, he had 
not seen a single mos<juito ; but on the other hand, tsetse were very troublesome, 
in vailing even the saloon below. Practically no cleaving had been done in con- 
structing the wharf ; in fact, both bow and stern of the vessel wore stuck fast 
ill the mangrove thicket. 

From Keri'wan the main north-bank road diverges from the river and passes 
through Saha, Sal i ken i, Nja-Kimdn, NtvKunda to llliassa. Tlie whole of this 
area is extensively cleared for culiivalion, the ground is sandy, and the 
surruuiidiiig country is open and j>ark-like in charaeter, and in no way suited for. 
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Isotse haunts. Near No-Knmia there is a small area ef thick, low scruh, hnt th(^ 
town stands in an 0])cu clearing, while he tween No-Knmla and Illiassa 
there is a long swamp which, at tlic time of my visit ( Marcli 10th), was prac- 
tically dry, except in one place where tlic crossing is imnhly ami the water ahotit 
two feet deep. This swamp is an extension of two creeks, the Katelnuig Uolon 
and the Tunku Holon. During the wet season, the overflow of the river would 
cover an area of considerable extent, and it is worthy of note tbat (Hossimt 
palpalis was afterwaixls caught at the month of the Katelnvng Holon, so that it is 
more than probable that the range of this insect would extend in tlie wet season 
pnmtically up to Illiassa. None were seen, however, on March 10th, when a 
strong Harmattan was blowing. 

At all the towns mentioned there were large holds of cattle, numerous goats, 
and not a few donkeys. Conversation with the headmen of the towns failed to 
elicit much reliable information either with reganl to biting sleeping- 
sieknesB, or diseases of cattle, hut an attempt was made to find out the native 
names of the various blood-sucking inset'ts. Some consideration of this will, 
however, he given in detail later. Kle])hantiasis is very prevalent in nearly all 
these towns. 

Beyond Illlassa, the cliaracter of tlic vegetation changes somewhat. The first 
part of the way is the main road to Kubendar and is well cleared, hut near 
Yalloll the road branches off to Farafeni and consists simply of a bush -path, first 
through thin low scrub ami later through tliin hush. Between the two Foulah 
towns of Yalloll and Fula Farafeni, the hush is thin and stunted, consisting of 
deciduous trees with little undergrowth, and is a haunt of Gloifium mondium 
(fig. 7). Wherever there arc Foulah towns, there one secs larg(! lierds ()f cattle, 
hnt little cultivation and consequently little clearing. Tlie head-man of harafeni 



Fig. 7.— Patli through thin deciduous hush l3elween Yalloll and Fula Farafeni to show 
a typical /^iorA/Va»j»'haunt. 
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cornpluinocl most bittorly of a gr^at loss of cattle during the past two years, ami 
his description of the disease was extremely flugj^estive of trypanosomiasis. When 
questif>ncd alK>ut tsetse, he denied their occurrence actually in Farafeni, but 
stated that they were to be found at Beretto towards the end of the rains, which 
is not at all iinproliablc. 

The road from Farafeni to Ballangar passes through Sukotto, Kattaba, Dipa- 
kunda, M’Palen, and N’Geyen Sanjal. Between Kattaba and Dipakunda 
several tsetses (? G. morsitanx) alighted on my pony^s neck. The bush in this 
part is exactly the same as that between Yalloll and Fula Farafeni, In the 
camp at Dipakunda, a tsetse, almost certainly G, morsitans^ settled on my arm, 
but unfortunately I did not manage to secure it, Tahanus taeniola also exists 
here, and one T, ditaeniaUis was seen ; one flea ( Cienocepkalus felis) was obtained. 

Between Dipakunda and Ballangar lies N’Geyen Sanjal. The road runs 
through thin bush and over two iron-stone ridges. About a mile from N’Geyen 
Sanjal there is a gully, which obviously contains water in the wet season,' while 
about three miles further on there is, surrounded by a laterite ridge, a swamp 
(dry when visited on March 1 3th), which must also be covered with water during 
the rains. At Ballangar a specimen of Tabanns diiaeniaius was caught on the 
pony at noon, and at 6 p.m, a tsetse, almost certainly Glossina morsiians,, alighted 
on the writer’s leg in camp. The Ballangar wharf is about three miles from the 
native town and is connected with it by thin bush ; it is a very important loading 
place for ground nuts, and several European merchants are stationed here in the 
dry season. The clearing is quite inadequate and Glo&xina patpalis is frequently 
met with. From Ballangar wharf to Kauur, the country was one large dry 
swamp, which must be practically impassable in the rainy season. In the dry 
season the mud is baked hard and cracked, and consequently one would not 
expect to find tsetse at this season of the year, but, in the wet season, it is 
extremely probable that G. palpaUs is to be found the whole way between the 
two wharves. Kauur wharf lies about two miles from tlie native towm ; there is 
little or no clearing, and the jetties are simply built out into the river and are 
fringed on both sides by mangroves. I took the opportunity of going out on the 
river in a rowing boat, but although several G» palpalis and T, taeniola were flying 
around, I was unable to secure specimens. One of the French traders here told 
me that tsetse were very troublesome when the natives were loading, and that 
they even invaded the European houses nearly half a mile from the river bank. 

Leaving Kauur, the road passes through thin bush the whole way to N’Jau, 
Not far from N’Jnu is the small town of Bulghurk, and here one Glossina 
morsitans was seen on the pony’s neck. From Bulghurk to N’Jau, the road runs 
practically along the French boundary. At N’Jau Tabanus taeniola w^as caught 
on the pony’s neck at 4.30 p.m,, while at 6.15 p.m, Glossina morsitans was captured 
biting the writer’s arm in camp. 

Between N’Jau and Tento there are a number of small villages, notably Leba, 
Amodi, Panchang, and Porli. Leba is about H miles from the Nianija Bolon, 
one of the largest creeks on the north bank of the River Gambia, From Leba 
to Tento, the road runs nearly parallel with the creek at distances varying from 
to 2 miles from it, while immediately after Panchang a small dry water course 
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iscroj^sed. Particularly to bo noticed on thin dnyV march was the larirc iuim!)or 
of Borassus palms, which so far hail hardly Hj^ured in the ve<:;etation. Tsetse 
were seen at Amodi, Panchaii", and Porli, and all seemed to be 
marsitans, although, from the nature of the country and the close proviniity to 
the creek, one would rather expect to fiiiii (rloAsitni pdlpttli.'t. One speeiiueii 
caught on the pony at Panchang at 8.15 a.m. was as also were 

others caught at Tento in the stable at 12..*10 jmn, so tliat in all probability tim 
others were also 7}iorsitans» Tahauus t(K>nwla was also caught in tim stable at 
11,30 a.m. 

Between Tento and Ker Sidi there was a dried up swamp, and across this I 
rode with the Commissioner at 5,30 one evening. Altbougli we had to walk our 
horses across the swamp owing to the broken nature of the surface, no biting tlics 
of any kind were to be seen. It was two days after full moon (March 24tli), and 
when I was riding back between 9.30 and 10 p.m. the pony showiMl signs of 
irritation, became restive and kept swishing his tail about vigorously. As wc 
had had a very bad encounter with a swarm of bees a few iliiys ()ri‘vious]\\ and, 
as there was a distinct buzzing sound, I became apprehensive. The liiizzing 
increased, and numerous flics made repeated darts at my head, n{‘ck, and 1 lands ; 

I managed to secure two of these gorged with Idood. The pony, by tills time, 
was well-nigh uncontrollable and I made for eamj). On examination the two 
flics proved to be Glossina vtorsitan.^. There could not have heen fewer jltau 100 
of them, and their persistence of attack, and tlie buzzing sound emitted, \vcre 
more .suggestive of Ilymenoptei'a than tsetse. 

Immediately after leaving Tento, the road runs parallel with the Nianlja Holou 
at a distance of less than 100 yards from it. The whole way to Niiiui Bantaiig, 
where the creek is crossed hy a “crinkiiig” (interwoven strips of biimboo) 
bridge, the country is fairly open and extensively cultivated, but the lianks of the 
creek are covered with dense bush and high sliady trees. There w(*re a feiv dry 
places, but the greater part of the Bolon still retained water. I halted for a 
time at the Nianga crossing, hut on or around the pony (which generally aids as 
a tsetse decoy) onl}' Stowox^s ni^ra was found, apart from other non -blood- 
sucking Diptera, which arc irritating to horses and cattle, and very annoying to 
man. 

From Niani Bantang to Jalo Kunda the roail passes through open thin bush, 
The headman of Niani BanUng informed me that botli tsetse and large 
Tabanids swarm there during the rains, but in the dry season are extremely rare. 
From Jalo Kunda to Gassan, the road is through thin bush and bamboo, tlie 
latter predominating where there is a preponderance of latoritc and little or no 
telluric moisture. The camp at Gassan is close to a swamp, and a species 
of Anophelinc, Nyssorhynckus pharoensis^ was caught in one of the housi^s at 
10 a.m. ; this was the first mosquito seen since leaving Bathurst. 

The town of Gassan being close to the river, I took the op|K)rtnnity of 
examining a portion of the latter to see to what extent anyone, rowing close to 
the river bank, would be subject to attack by tsetse. For this purpose, I got 
a native canoe, or dug-out, and proceeded to Wassu, a small wharf about three 
miles further up the river, always keeping within 50 yards of the bank. The 
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the river Ijaiik was very dense and overhung the water. It 

consiste<l chieHy of palms, pandatii, fenis, and think bushy shrubs (fig. 8). No 



Fig. 8. — View on the River Gambia i>eyond Barijali showing the dense nature of the 
vegetation which consists of Ferns, Palms, Pandani, &c., and is a typiciil palpHlis- 
locslity. 

sooner had we pushed oflT from the bank than numbers of biting flies assailed us. 
The following Tahanidae kept hovering round, Tahanu.% aecedenny T,fa$eiatniitfi\\^ 
Tt taeniola^ but as movement is very Restricted in this type of canoe, none were 
actually caught. It was different, however, in the case of tsetse ; these simply 
swarmed round and attacked persistenily. After a nuraher of specimens w'erc 
secured, no further attempt at capture was made, and it was with difficulty that 
we managed to guard against too many bites. A ground-nut steamer was lacing 
loaded at Wassu, and here tsetse occurred in such numbers and ro persistently 
darted from one person to another that a distinct liumming sound was to be 
heard. After a very sliort stay, we pushed off and were followed by a large 
number of these insects, but by the time we had readied 70 to 80 yards from the 
bank, all had disappeared. On returning to camp at 1.30 p.m, wc caught one 
Stormu'ys nup'a aiid one tsetse in the stable. 

The opposite bank of the river bore very little in the way of vegetation ; 
clusters of ferns and a few jialius were scattered about. At 2 p.in., wc crossed over 
to this side and moved slow ly uj>-river to opposite Wassu, again keeping within 
oO yards of the bank the whole way. The only Tabanid caught was Tahann» 
/(»/«, but tsetses were quite as troublesome as on the other bank; two were 
caught in coitu at 3.30 p.m. and must have flown from the bank, some 50 yards, 
in this attitude, as they were thus seen approaching the canoe some yards off. 
The identification of the tsetses, secured on these two canoe trips, was a matter 
of some difficulty. It was well-nigh impossible to assign them to any definite 
species on the basis of external characters alone. In some respects they resemble 
G, iachmoxdes^ ey. in their small size and in the extent of the pale markings on 
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the ablomen, but the dark l^ands an* n(»t so sharply defiued as in this sperles 
nor is the ((iiadrilateral area on the first so^nncait so definitely nmrko^l. 
Professor Newstead* has very recently nmde study of tl»e male genital 
armature of the various simhucs of GftK^.sinu. In his paper, page 23, he "’points 
out that the form of the inferior claspers distinguishes the t\vo"sj>eeies, />rj/;w7fi 
and tavhhioides. Dissection of two of my specimens showed that the inferior 
elaspers corresi)ondod with the form described by Newstead for G. paipafh, and 
on the assumption that this is a specific character, I determinwl to relegate them 
to that species. At the same time, it must l>e borne in mind that they are far 
from typical palpdlis as regards their extenial markings, and apart from the 
question of a local race they almost justify the establlsliment of a new variety. 

The road from Gassan to Kantanr lies through thin bush. Around Kantaur, 
wliich is a fairly large town, there is extensive (udtivation and consequently a 
large amount of clearing. .Sliortly after leaving Kantaur, the road passes over 
a high rocky laterite plateau, covered with clusters of stunted Immboo growth. 
The descent to Manna is very steep and rocky. No blood-sucking insects of 
any description were seen on this trek, nor docs the type of country seem in any 
way adapted for them. 



Fig. 9.— Beach at Lamin Koto, opposite MacCiirthy Island. 

The time at my disposal being short, I found that it would he impossible for 
me to continue onwards on the north hank, so I thought it advisable to cross 
over to MacCarthy Island and work towards Bathurst on the south hank, 
especially as the Government steamer does not proceed further up-river during 
the dry season. For this purpose I pushed on to Lamin Koto, the north-hank 
ferry for MacCarthy Island. As the formation of the bank at Lamin Koto is 
very typical of many wharves on the upper river, I have given a photograph of 
(fig. 9 ), and a short description may be useful and suggestive. The soil, for 

* Bulletin of Entomological Research. Vol. II. Part I. pp. 9 to 36. 
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a considerable distance from the nver, consists of thick mud, which, in the dry 
season, is l>aked hani and much cracked. Numerous large trees and a small 
amr)unt of bushy send) occur in the vicinity of the river, and there are also a 
few Kcattered Oil-palms. At the actual crossing, a certain amount of clearing 
has been done, but tliis is by no means ade([uatc, inasmuch as sntHclent bush 
has been left to form an a^lmirablc tsetse refuge. This applies to nearly all the 
ferries (m the river. At almost any hour of the day, numbers of natives with 
goats, sheep, donkeys, cattle, etc., may be seen waiting for canoes to ferry them 
across, and all these are subject to tsetse attacks. 

The camp at Lamin Koto is situated about a quarter of a mile away from the 
river bank, but during the wet season this whole area is inundated with water 
and it is possible to row close up to the camp. The importance of this will be 
seen later in a discussion on the possible l)reeding-gronnd8 of G. palpalis. 

(c.) MacCarthy Island. 

MacCarthy Island lies about loO miles from Bathurst ; it is, roughly, 6 miles 
long and I \ miles at the widest part, near the middle ; from this it tapers to 
both ends. The main branch of the river is on tiie north side, and even here it 
is only about a quarter of a mile wide, while the stream separating the island 
from the mainland on the south side is only about 200 yards in width. To the 
north bank there is only one crossing j namely that to Larain Koto, but to the 
south there are two, one at the east end to Boraba, and one at the west to 
Faraba ; both the latter are simply narrow clearings in dense bush. The whole 
island is fringed by thick busby undergrowth, except where the factories arc 
built, d'he interior is very low-lying, and in the wet season is covered with 
water, being extensively used for rice farming. Various types of vegetation 
are met with on the island, from thick bush to thin scrub, while palms also occur 
in places, but tliere are few trees of any great size. There is only one small 
native village, situated near the centre of the island, close to the European 
quarter. This island is very important, inasmuch as it separates the ‘‘ Upper” 
river from the “ Lower.” Ocean-going steamers ascend the river to this point 
even in the dry season. All the produce of the upper river is brought down to 
this island in schooners and deposited until the large steamers call and take it 
direct to Europe ; consequently it is the most important commercial depot in 
the colony, apart from Bathurst, and European representatives from all the 
trading firms are stationed here during the dry season. The Government 
steamer also calls weekly in the dry season, and fortnightly during the rains. 
There is a large Government House, used chiefly by travelling otticers, and a 
native hospital and dispensary. Quite recently, a European hospital has been 
built, and a medical oflicer has since been stationed there. Between Government 
House and the Boraba crossing, Glossina palpalis* was caught, while, in a 
canoe, at, the crossing itself both G. palpalis and Tahanus iaeniola were found. 
On my second visit to the island, while in the Government steamer, which was 

• Tbe iilos^ina caught at M.'icCarthy Isl.'ind show the same markings as those described from 
Gasaan and Wasau, 
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lyiii" alwnt UH) yards from the wimrf. I oaii|xht (iltK'isifhi paffhtlis Ik'twFFii 

and C} p.m. : also wliilo wo were passine: tl»‘ eml of \]w island in tin* 

steamer, at a distance of about oO yards from ii, (i, jHifjuiUs flew on l»cnu‘d 
(•ne niorningt about 8 a. in. 

Anchmeromyia h/teola, th<‘ adult of (lie Hoor niaL^i^ot, was very common in 
Government House, and /)/niop/torns costdlis was also c;nii,Hi(. Slccpiiui-sicknc.ss 
\i not uncommon in ^Mact'artliv Island, ami this, aiided to the fact that then' is 
a large European settlement liere, makes it absolutely im[)cralivc that something 
should be done to effect at least a diinimition in the nnml)cr of tsetses in tlie 
island. 

{(i) MacCarthy Island to Tendaba. 

After crossing the river at the west ferry in eanoes, we found the country vm-y 
open the whole way to Faraba. Iictw(‘en Faruba and Ihitehan thm-e is an 
extenrsive swamp which, even in March, retained water in some jdaees. Hi<‘e is 
grown here only at tlie end of the rains. Pateharl is a town of small .size : 
Bora.s.mis palms are a marked feature in the landscape. Parts of the roail are 
rocky, and bamboos occur in considerable ([nantity. Three spei'ics of Talninus^ 
namely taeniola^ hwerani^ and another, probably new, were emiglit round tlu; 
village well, while water was being drawn for the cattle. Mosijuitos {Cuhx 
decens) were very troublesome at night, but the rcMsoii for tliis was m)t far to 
seek. Rest-camps in the Gam])ia consist of a number of bouses built (d' “(^ritddng," 
the local name for interwoven strips of bamboo, and thatebed with grass, tln‘ 
whole surrounded by a fence of the former material. As th(‘se caimps are. not 
used during the wet season, it is not necessary to guard against rain ; cnnse(piently 
this open lattice work adds considerably I)ojb to liglit and ventilatit)n, and t here- 
fore minimises the chan(;e of Tnos([uitos lurking about. At Pabdiari, however, 
the walls of the principal rest-house, in addition to having tlie usual eririklng, 
are also covered with mud, making the house very rnudi <larker, and it is worthy 
of note that in all houses in whicli this method of (amstruetion lias been a(lopt(‘<i, 
mosquitos w’cre found. Now, tlie chances of these insecds l)n;cdiug in the tram]) 
are very remote, as the only water in the camp is brought, on tlur arrival of tlie 
European, in pots belonging to the village, and these are most sedulously guanied, 
and removed immediately after the camp is vacated. It is more than probable, 
therefore, that the rnostjuitos invade the camp after they are hatched, and that 
the dark, moist placc.s, caused by the mud walls, serve as a retreat. Although 
in this actual instance only Cuiicines wore caught, still there is no r(‘ason why 
Anophelincs might not also occur. Consequently it is inadvisable to use mud iu 
the construction of houses, if it can be avoided. This feature was morenoliceablc. 
at Rrikama where .32 mosquitos, all Cnle,c decens^ were caught between 10 aij<l 
10.80 a.m. on my arrival in camp. Two of the bonses in this camp were made 
of mud. One Tahanus^ probably a new' species and similar to that caught at 
Patebari, was obtained near tlie well. 

From Brikama to Tcnenfara (Madina) practically the whole road lies at the 
foot of a bamboo- covered, laterite ridge, whicli forms the eastern limit of an 
extensive swamp. Even at the end of March, there was a considerable amount 
21367 ii 2 
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of water in many plaecs, and water-fowl were al>inidant. There is an 

enormous number of rice farms Iti the drier ]):irts of the swamp. The road is 
very Binuoiis, following; the ine<iualities of the uncertain tid"e. There can he no 
doubt that this is a pt^stileutial part In the rains, and must be a hot-l)ed of 
Ghssifiu and Taiunidak (Mai)f(ravc Even at the time of my visit 

G. pal/Mlii oceurred in tin; camp, whi(“h is some considerable distance from the 
swamp, one beinj' seen at 9.30 a.m., while others were found near the watering- 
place throiifrliout the day, Tahanus tar a tola w.ts seen in the stable at 4.30 p.m. 
From Tenenfara to Kudanj' the country is moilerately open, and no biting flies 
were seen. The small number of flies of any sort was to a groat extent accounted 
for by the excessive ‘beat, the mid-day shade temperature during these days being 
104° to 10o° F. From Tenenfara to Kudang, the country is covered with thin 
open hush, and tliore is a largo amount of cultivation ; no biting flies were seen. 
The road from Kudang to .Jarreug passes through Fula Kolon, liamha Kolon, 
and Gauwa, and thus skirts the edge of an extensive swamp. At iJarreng one 
large Tuhamis^ similar to those got at Eatchcri and Brikama, was caught. From 
•Jarreng lo the Sofaniama Bolon, there is simply a small track through thin bush ; 
the creek itself contained very little water, while after that the road passed over 
a “ baked” swamp, consisting of a mimhcv of rice fields. One Tahama taeniohi 
\vas caught flying round the horse in camp at 8ukuta at o.30 p.m. The route 
from Sukiita to Dassalami passes through a small part of French territory over 
a rocky laterltc ridge. Aftoi' leaving Dassalami, the end of a long creek, 
consisting of a large nundjor of rice farms, is skirted. An examination of the 
bush in the vicinity of the creek failed to reveal any biting flies ; in fact, except 
for one Diptcron, nothing l)Mt a large number of honey-bees was seen. 

Ihirentj to Jappeni. Practically the whole of the track from Bur eng to 
Badumi (a small town not shown on the map, hut lying about half-way between 
Jassong and Jappeni) skirts the fringe of an extensive swamj) in which stagnant 
water occurs in several places ; large chistors of dense bush and Oil and Borassus 
palms are abundant at several [daces on the route. Glossinti morsitt^ns alighted 
on the pony’s nock while I was at Badumi : three were to be seen on him at one 
time while standing near the village well. Between dassong and Badumi the 
country is such as might lead one to expect (rlossina. palpalis : in fa(‘t, it is more 
than probable that it does occur hero during the rains. From Badumi to 
Jappeni the road passes through thin bush, tv pi cal mi5rsj7»'/u.<-country. Auch^ 
mn'omtfiu luteola was obtained at »Ia]>poni. 

From Jappeni to Soma the road passes througli two small towns, Buiba and 
Karan taba. l?eforo reaching the town of Ibiiba the head of the Buiba liolou is 
crossed ; around this ridge there is dense bush and numerous oil palms. The 
approach on cither side is a well shaded avenue, and here (rlossina morskans 
occurred in greater numhers than in any other part of the journey. Close to 
the town of Buiba there is a large open clearing, and on approaching it we saw 
an enormous number of dog-faced t>r (fuiuea bal)oons {Papio spbin.t^ of all sizes. 

• As thero seeruR to l>e a certain amount «»f mis niidersta tiding in some quarters with regard 
to what are actually includeri in the term *• Mangrove flies ” I may take this opportunity of 
pointing out that this term is collective for Tabanihak, large and small, and does not include 
such insects as Conhjlohla anthropophoga^ the maggot-fly, which doe.s not bite. 
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Tlie rolwl ran tlio middle »>f this area, and nn my arrival the babotms 

srattercd to both sides. While passiiiLi; over tht‘ i^rtnind reetmlly oeeupied by 
them, the pony was badly attaeked bv tsetse, wlileh had evident I v followed the 
baboons to the open ^rt)nnd ; many of them were ^or^ed witli blotkl and eonld 
riy only with diHiculty, On three oecasions diirinjj^ my tour in the (Tanihia, have 
I witnessed tliis ])lieuonienon ; namely, t!ie predilee (ion of fiVe.s.oVn/ ntorjfihmjt for 
fullowiu^ a troop of baboons, even in the heat of the ilay, fnan tlieir shady 
retreats into the open. At Huiha, the follow iii*; lilood-snekin^ (lies were 
eaptured : — Glossiua morsitiias^ Tdlnnifts tdfiiioia^ an<l all 

around the pony between 10 a.m. and 12 imon. 

At iSotna, Gios.si/ui dtoystfa/is, 7\i//i/ntfy faruiviu and 7\ juu' were eaii^j^lit 
)>etween 3 and 4 ]).m. The road frojn Soma to Kaiatl lies lhrou<j;h open hush, 
but there arc two swamps ooritiiinini'* hui'e pools of stau’uant water ; thesi> are 
fringed witli dense bush and seemed likely places for Glossimi jdif/xills. None, 
however, were seen, but (j. ntursifdns oeeiirs all alonjj; tin* route. 

I spent a day at KalatV and examined tlie whole of this vicinity. Near the 
swanijis, tiicre are numerous i-iee farms surrounded hy thin hush and seaiity 
undergrowth, and here fr, exists in (amsideriihle nioidiers. Other 

hlood-sncking Hies caught at Kaiat!' were \ — T((htniHs (anuoln^ '/'affdinis (liffiniidfua 
and Tuixtnus all very abundant in the stables. Between KaiafFand Maixlina, 
the country is open and almost completely cultivated the whoh* way. At (leneri, 
a small town about 3 miles from Kaialf, Glassina m<>rsif<tns was cauglit, but at 
Mandina the only blood-sucking tly seen was 7\if>a/ms tariiwld. From Mandina 
to Qolncdla, the road lies ihrougli eultivatcd country with linn bush, but there 
are two swamps both surrounded with tfiiok Vi'getation and high shady tree.H, 
Not far from Mandina, a single specimen of (Vinjsojh'^ loHyironiis^ the only one 
seen during my tour, was ubtaiiiod. 

From (^uinella I wont to Tondaba, a landing-stage on the river about three 
miles from (ininella, to await the Government stiuinicr from Hatlmi-st, as by this 
means it was ])ossibIe for me to examine the B intang ( -reek, At Tendalia I 
remained for two days ami so had an ojiportiinlty of limliug out more exa(;tly the 
facts a.s to tlie occurrence ainl luihits of blood-sucking Hies at such landing-stages. 
There arc no European factories here, but it is a recognized calling place lor 
Immclies passing up and down the river, Con.siderable trade is, Innvever, carried 
on by the natives, and a largi; ijiiantity of ground nuts is shipped hen; on board 
sehooners for Batliurst. The landing stage itself is at tin; end of a laterite 
escarpment, and conse«(uently the bush in the itnme<liate vi(;init) i.s very sparse, 
but the bank of the river, except for a clearing of less than 100 yards, is fringed 
with mangroves. The following blood-sucking flies were abundant nr/ 

pdlpalu^ SUwuheys tiiffra^ S. (alcitrnns^ hyperoua mnuia^ Ta^mnuH taeniola and 
T, diluenlatus, Giosaina palpalU swarmed practically tfic whole day, but were 
not so numerous between 1 and 3 p,m. At no hour of the day from 7 a.m. to 
fl.30 p.m, was it possible to sit down without being persistently attacked by tlicsc 
insects, and when one did , sit down it was nei’essary to have a boy with a 
‘‘ horse-tail keeping a sharp look-out, especially round one’s legs and ankles. 
^Umnxys and Lypyrosia reserved their attentions for tfie liorscs, but were not 
'cry troublesome until after 3 or 4 p.m., when they were u .source of great 
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irritation ; all parU of the |>ony were attacked, but more especially the pasterns. 
This is (Inc in i^reut part to the fact that there arc no muscles in this region 
caj)al>h! of causing a twitching of the skin. The number of these insects may be 
gauged by tlui fact that, using a glass-bottoined box U inches in diameter, 1. 
fre(picntly caught four arid sornetiiiies five hy simply placing the hox over such 
a group. 1’hc great ahundanee of (r. poJpdlis at such places being necessarily 
a Koiina* of danger, some eonshhuuldc outlay for clearing measures is surely 
justified, 

(^'.) Bintang Creek. 

This crock opens into the Uiver (ianibia, about 25 miles frosn llatburst, and 
after a short hut very tortuous eourse runs ])ractically jiiirallcl with the river. 
Its Icngtli in British torrit(jry is, roughly, 50 miles, and it is navigable all the 
year nmnd for launches, drawing G ft. of water. At its mouth it is nearly a 
mile in width, but it gradually narrows until at Sandeng it is only about 50 yards 
wide. Tlie tidal inliuence is marked throughout the whole course, and, as in the 
case of the nuiiii river where this occurs, the hanks are clothed with a dense 
growth of mangroves trom end to end, except pcrhay)s where villages are situated, 
and there symradic; trees of various kinds have sprung iiy). The country is very 
fiat in this region, except at Uintang (fig. 10), where the town of that name is 


1 

i 



Fig. lO.^Town of Biutaiig, on the creek of the aame name. 

situated, and where there is a slight elevation of the bank. The only other town 
of any size is Kansala ; fig. 1 1 shows the wharf and landing stage of that town. 
This view is typical of all the landing stages on the creek ; it shows how these 
arc constructed and to wliat extent clearing has been done. Only sufficient 
mangroves have boon cut down to clear a sjvace on which to build the wharf and 
leave u small open j>art on each side for canoes. Apart from Glogaina palpulin, 
the only blood-sucking fiy seen was T, socialh^ and it is noteworthy that only in 
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the Hintang Creek wa. this sjie.cic.s caught .luring this t„ur. One s|...ciin,.n was 
nhUinetl at Kansala an.l another at San.leng. „„„ . 

alnn.st say w.th eerta.nty, along the whole . reck, hut for th.. |,n.sc„t, I hay.. 
recorJed on the map only actual l,«;aliti,.s where tlu.y were ....u, to fly ,,,, hoaol 
or where they were caught ot. shore. The mere fa.U of their launo s..en au.l 
caught at all t.mes of the day and at all places on hoard the launch .Iocs „.,t in 
Itself justify the conclusion that they are as plentiful at phu'.' as aimlher. 
because, after flying on board, they may remain hid.len for some lim.' au.l 
rc-appear mmr a place which myht be free from them. Specimens wcr,. ,d,tain..,l 
on shore at Bmtang, Kansala, Jarrol and Sandeng— the only f.uir plac's wlnu.' 
the launch rernamed long enough for one to go ashore t.i c.illect, A f.:w .illi.n- 
places I have indicate.! on the map, but there is little .I..uhl that many m.>rc 
places might be with equal certainty included as haunts. It woiihl h.’ belter. 



tig. 1 1.— View of Kansalii Wharf, to ^how the character and u.'ttciit of clearing at Uie 
wharves ia the Bintang Creek. 


however, to have actual data before committings oneself to any .sweeping assertion. 
The trip in the Bintang Creek served to bring out and emphasise several points 
at which I have hinted before, but which, up to now, did not present themselveH 
in so concrete a form. His Excellency, the Governor, Sir George Denton and 
party, including the Gambia Company of the West African Frontier Korc(!, were 
touring on the south bank of the river at this time and liad occasion to cros.s the 
creek, b or this purpose it was necessary for the Government steamer to go to 
Sandeng to transfer the party to Jarrol. At Sandeng there is a small jetty 
^similar to that at Kansala (fig. 11), but at Jarrol the steamer i.s simply tied up 
alongside the bank. Now I have already stated that at all these plaitcs 
(riossina paljxtlis abounds and that the hush, in this (;a.so ehieHy mangroves, 
l^< cleared only sufficiently to effect a landing. The risk, thei’cfore, in trans- 
ferring some oOO men under these conditions, ia necessarily great, and at least 
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to minimize this, some attempt should be made to clear an area so that embarkation 
might be ma<lc possible without, as at present, an accompanying swarm of 
tsetse. 

The Government Hteamer, the “ Mausalikillali,” has two decks, the lower for 
native passengers and (;rew, and the upper for Europeans, With the exception of 
one cabin and saloon on the upper deck, all the sleeping accommodation is below. 
During this tour in the Hintang Creek, Gloasiun palpalin swannal in all parts of 
the vessel, not being restricted to the lower deck to so great an extent as one 
sees on the stern-wheelers whicii })ly on the Niger. Never before have I seen 
G. palpnlis in gucb numbers, and even on the upper deck saloon they were so 
troublesome that we had to have recourse to mosquito boots to protect our ankles. 
Though not to the same extent, this state of affairs obtains in many parts of the 
river, and the fact that a former master of this vessel died from slecjnng-sickncss, 
contracted on the Gambia, must not he overlooked. For this reason I should 
strongly recommend that every cabin and saloon be made mosquito- proof with 
wire gauze. As a marked contrast, from this point of view, I add a photo- 
graph (p. 226) of another Government steam-launch, the Rose,” which was 
fitted up for surveying purposes by Lieut. Spicer Simson, R.N., and which has 
been made mosqulto-proof in the after part — a most admirable arrangement. 

A predatory spider, Pkxippus paykulli^ And., of the family Attidae, 
inhabits the “ Mansahkillah ” in large numbers. These do not spin a web but 
conceal themselves in dark corners, cracks, or crevices of the vessel, and dart 
suddenly on tlieir prey. Although Glossina pulpalis w^as most abundant, still, 
there were other non-biting diptera present in the saloon, but it was observed 
that these spiders ignored the other forms and devoted their whole attention to 
G. palpalisy stalked tliem, and eventually captured not a few. The attack was 
usually made from the I’ear, hut was occasionally frontal, the spider always 
attempting to pin down the wings. When this attempt failed, the tsetse, by a 
rapid movement of the wings, generally managed to escape, but when once the 
spider got a fair hold, it hung on tenaciously sometimes for over an hour, at the 
end of which time the tsetse, though not actually dead, was in a state of 
collapse, at least in the case of those under observation, 

A very marked ease of the effect of colour of clotldng, in attracting or 
rej>elling Glossina^ occurred during tliis trip. My companion, who in the earlier 
part of the day was wearing a white coat, and who was continually attacked by 
Glossina only in the legs and ankles, had occasion to change Into a black coat. 
Soon after, he complained of being bitten on the back and arms, and at first 
thought that this was due to an increasing number of Glossina. After again 
changing his coat, he noticed that the bites on his back and arms decreased 
accordingly, and, to test the effect of this change of colour, he wore first one 
and then the other. In the same space of time, namely 10 minutes, I observed 
that whereas fifteen Glossina palpalis settled on the black coat, only two alighted 
on the white. The reason wliy one’s legs and ankles are the chief points of attack 
is that the flies alight and settle unobserved for a time under the seat of the chair 
or under the table, and then dart quickly out to the nearest luqirotccted part. 
It is now known that Glossina cau, and does, bite through moderately thick 
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clothing, and very easily through woollen sot'ks, so that in Uetsc country the ankles 
should be well protected by some form of top-boot, r.ij. inustpnto-l)oots, or putties, 
but on no account sliould slu>rt5 be wtu’n, as they rentier one very liable to 
bites behind the knees. 

A third point in the habits of (ihssitm^ as noticed on other <M*caaiuns but 
emphasised during the llintang tour, is the fuel that moveiuent has a tieeided 
attraction for tsetses. It is a matter of every tiay oliservation that, even in a 
place where tsetse are abundant, if everyone remains perfeetlv still few if anv 
tsetse will leave their hiding places and come out to attack, but mimbers will be 
hired from their retreats by any person walking slowly backwards and forwar<ls. 
The same condition of affairs obtains in the ease of cattle. What is more 
surprising is the fact that very few tsetse Hy on Imard a launch wlien it is at 
anchor, oven wlieu it is moored alongside the bank at a tsctsc-lmnnt. v\s soon, 
huw’cver, as it gets under weigh, they immediately swarm on board, Hying even 
a distance of 100 yards in pursuit. 

Tlie essential points observed during my journey by launch to MacC’artliy 
Island have already been referred to in comu'ction with the vegetation on the 
river banks, so that it is necessary liere to give only such records of Idond-suek- 
ing Hies as have not yet been noted. 

South end of Elephant Island : — 

Glossiaa palpalis, 

Tahunus later ani, 

Ballangar : — 

Glossiaa f^alpalis. 

Barijali : — 

Glossina palpalis. 

Tahanns taeniola, 

Near Kai-ai : — 

Glossina palpalis. 

Tabaaus taeniola. 

Tahanns biyutlatus var. n'oeeus. 

(/,) Niumi Province. 

Sika (see Map) is a Mandingo town of moderate size; and stiinds in a I airly 
extensive clearing; it is situated some distance from the river and is surrounded 
by dense bush. According to the headman of the town, cattle live well here 
but horses die off soon after arrival, Glossina palpalis occurs even in the 
height of the dry season (1) in the camp, (2) in the bush separating the town 
from the river, and (.'?) in the mangrove swamp fringing the river bank, lim 
people seemed well acquainted with sleeping-sickness, and strongly maintained 
that nearly every year one or more died from this disease. The first part of the 
road to Albreda Ls through thick dense bush, a veritable haunt of G. palpalis \ 
further on, an extensive swamp consisting of numerous rice farms is crossed, and 
thick biLsh is again entered ^foi’c reacliing Albreda, This town was formerly 
a French jwsscssion but was ceded to the British in 1857. Up till recently it was 
Jiu important trading port, but now no Europeans are stationed there. Ihc town 
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itKclf Ih Burroundwl by bush, and the rest-camp, which is situated about 400 yards 
from the river, is separated from it by about 150 yards of clearing. In spite of 
this, however, numerous G. palpalis were seen in the camp, but these may have 
bdlowed the native water-carriers from the village. Auchrnerompia luteola was 
also common in the camp. My {>ony had been waiting here for me for some days 
during the trip in the Bintang Creek, and on my return several llyalomma 
anjyplinm wert? found on it. The road from Albreda to Alijamadu runs parallel 
with the river bank the whole way, passing through Lam in, Tubab Kolon, and 
Sita Ivunda, The nature of this part of the country may be described as open 
and [)ark-lik(; in character and there is extensive clearing nnd cultivation around 
all the towns and villages. Towards Alijamadu, there arc large clusters of 
thick bush and Borassus palms similar to those described at Cape St. Mary. 
These may well be prt/;^«/ns-haunts. The headman of this village, who is cxtremidy 
intelligent, ventured the information that tsetse and large Tabanids may be seen 
here even in the dry season, but are much more abundant during the rains, 
as also are mostpiitos. No horses are kept, and only a small herd of cattle, both, 
but especially the former, being subject to a form of disease the description of 
which was very suggestive of trypanosomiasis. \ saw one tsetse in tlic camp, 
and although not certain, am strongly of opinion that it was Glossina. morsitans. 
The dogs in this village seem to suffer badly from ticks, and the following species 
were obtained : Rhipkephabu siDujuineus^ Ilyalomma aegyptiunx and Haema^ 
phyaalis leachu Bed-bugs {Cimex roiundatus^ ^^l^o very common in 

tlie native houses ; these the headman brought to me with great pride. 

Shortly after leaving Alijamadu for Berrending, a belt of dense bush is en- 
countered ; this is immediately followed by an extensive swamp intersected by a 
creek, which is bridged. This creek is fringed by mangroves, which extend to 
the river, and is doubtless a palpalis-vxveii. From this onwards to Bakkcndik, 
the road passes through dense bush and seems a likely abode for tsetse. Round 
the town of Bakkcndik itself, there is a considerable clearing and abundant culti- 
vation. Quite a moderate herd of cattle was seen here, but the natives say that 
tlie rate of mortality is high. After leaving Bakkendik, the road passes through 
thin open bush and long grass, which is burnt in the dry season, but after about 
two-thirds of the way to Bintang has been passed, very thick bush with aerial 
creepers and a dense undergrowth of low palms, feins, etc., is encountered. This 
is the top of another creek, and there are numerous pools of stagnant brackish 
water in the dry season. Glossinu palpalh was caught here. The rest-camp 
lies about half way between Berrending and Biuiiadn. At Berrending, I saw a 
small girl with marked signs of advanced sleeping-sickness, and the chief, on 
being questioned, stated that the natives had some mouths previously assigned 
this case to ceeno jaukaro” ; they do not fear it and the girl lived as usual with 
her family. The road from Bakkendik to Berrending skirts the edge of a dense 
forest — the oidy one in the Colony — already described on page 190. The mam 
route from Berrending to Dmiiajm' is rm Essau, but there is a btish-patli which 
runs through M’BollcU, and as this traverses tlie outskirts of the forest, I decided 
to go by it in the hope of seeing Glouina fmea^ because, if this species does 
occur iu the Colony, it must almost certainly be in this region. The path to 



UKSKAKCH IN BHlTiSll WKM' AFUlVA. 


2i;i 

M*i3ollett is through iv thin plaiitiitioii of voiing t^ce^ with very litth* uiulor- 
afuwth ; the village of M'Uollett, which is small, in'cnpics a inodoralely large 
elojiring in this thin forest growth. Shortly after leaving this village a belt of 
liense bush with an enormous amount of undergrowtlj, about 50 yanls in width, is 
crossed, while onwards from this the vegetation eonsisls of thick low scrub. The 
village of Jeni Kuiula stands in the centre of a largi> clearing, while, beyond this, 
tln> thick low scrub continues to Duuiajoc, with the cxcc]»tiou of one }Kirt, which 
is intersected by a creek fringed with mangrove swamp wlu'ri: the water chhs and 
flows with the tide. The forest behind Duniajoe teems with small game, as was 
shown by the number of skulls and horns lying alniut the various compounds. 
The natives say that it is almost impenetrable in most phu'es, and that hunting 
is very difficult. From Duniajoe to Essau, the road traversed is for a certain 
distance, namely to dcui Kunda, the same as that already descrihefl, while, 
sliortly after leaving this tuwji, the dense belt of hush mculioued before is again 
crossed in a different part. Just after emerging from this belt I saw G, uwrsifrins 
alight on the pony’s neck. After this, the hush is thin and open practically the 
whole way to Essau ; about half way, one (^(ossina nturslttms was caught on the 
pony. J ust before reaching Essau, a mangrove swamp is passed on the w(?st, 
while the town itself is also surrounded by mangroves. It is worthy of note here 
that Todd and Wolbaeh found that 5*4 per cent, of the popidation were in feinted 
with Tri/panasinna ^«m/^i!e«A’c-^tlic highest ])ercentage found In any part of the 
Colony. They liave recommended the removal of tlie town and this is certainly 
the best advice; if such a drastic ste[) is found to he impracticable, at any rate 
extensive clearing ought to be done, as the place swarms with Olossma palpahs^ 
and there is continual intercourse between this Province and liatliurst, through 
Essau. 

I have discussed the various types of vegetation and the physical configuration 
of the whole Colony and Protectorate in a general way, hut in the case ol the 
part of the Niumi Province visited, considerahlc further detail has been added, 
This hag been done advisedly becaugc, from the point of view of Glo.sshui and 
trypanosomiasis, this district jiresents an enormous field for entpiiry. In most 
(dlier parts of the country wdiere Glossina palpalis and Gl(fssi7in inorsitans exist, 
there is a fairly definite distinction between the habitats of the two species. 
This does not obtain to the same extent in Niumi, as is evidenced by the notes 
aihl records already given. Here also is the only forest belt in the Colony and 
the only game reserve of any extent. It may l>e noted here that all officials of 
the Colony, who have travelled through this Province, are unanimous with regard 
to the improbability of taking a pony through it without its being infected with 
trypanosomes. The natives are all very emphatic that it is useless for them t<j 
procure ponies, as these almost invariably die within a year. This was the last 
district visited by me during my tour ; in fact, 1 left for England four days after 
finishing this trip, and it may be worthy of notice that, throughout iny whole 
tour in the Colony, my own pony show^ed no signs of tryjianosomiasis, altlmiigh I 
did not dose liitu willi mercury and arsenic, a ju'ccaiition I always took in 
Northern Nigeria. Yet within a fortnight of my leaving the Colony or, in other 
wijrds, within a month of the pony’s first entering the Niurni ProvdncCj he showed 
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distinct of infection and, when examined, waii found to be suffering severely 
from trypanosomiasis, which was most probably contracted in this district. He 
was brought to England and is now, I understand, in the Veterinary Farm at 
Camden Town. 

Almost the same state of affairs liolds good with regard to cattle ; a few mav 
he seen in some of the villages, but in none are there large herds, such as mav 
be seen in the other districts. This is due entirely to the fact that the rate of 
mortality is so high that the natives will not take the risk of importing them. 
Sleeping-sickness is also far from uncommon and, as already mentioned, the 
highest percentage for any village found by the Expedition of 1911 was at Essau, 
a village on the river hank in this Province, This area, therefore, being well 
circumscribed, is preeminently suitable for various lines of enquiry. It is practi- 
cally certain that trypanosomiasis is responsible for the mortality amongst the 
horses and most proba})ly also amongst the cattle. It is not at all certain, how- 
ever, that the horses and cattle are infected with the same trypanosome, and 
further, the mortality amongst the latter might be due to a fonn of piroplasmosis. 
These points alone would justify the establishment of a temporary laboratory, 
but in addition to this, the question of reservoirs is an ail-important one, and, in 
this region, ample scope could be found for such work, in fact it is not too much 
to say that practically every species of animal found in the Gambia, could be 
obtained here. 

We are entirely ignorant of the breeding places of Glo^isina in the Gambia, 
and no area could be more suitable for such investigation than the Niumi 
Province. Consequently, to the Veterinary Surgeon who wishes to study the 
origin, cause, or treatment of protozooal disease in horses and cattle ; to the 
Protojcoologist who wishes to study the origin and transmission of trypanosomiasis 
in man ; to the Medical Officer who wishes to follow the course and curative 
treatment of slcef>ing-sickness ; or to the Entomologist who is desirous of in- 
vestigating the habitats, life-history, and bionomics of blood-sucking insects and 
other arthropods, Niumi Province, so easy of access from Bathurst, opens up 
unlimited opportunities for research. 


VI. Records of Blood-Sucking Akthkopods from the Gambia. 

The following list of blood-sucking arthropods has been drawn up to include, 
as far as possible, all previous records, and so render this report complete in this 
respect up to the date of publication. It will also serve to show how meagre 
our information on this subject is, in spite of the large number of species which 
occur in the Colony and their wide distribution, and may help to stimulate 
others to Hll in the numerous blanks which at present exist. The records of 
Glossina made by the author are not included here, as they have already been 
detailed and may be seen at a glance on the appended map. The other records 
here given have also been included on the map, when the localities assigned to 
them have been definite enough to admit of identification. Apart from Glossinu, 
however, all the other species collected by the author are included. The generic 
names here given for the mosquitos are not those assigned to the various species 
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in the original report on the eollertion ma.lc by Oi,. 1,„,, Or. Dmion. but are in 
aceoniance with tlio ehwsifioatioii adoptcil at proseiil by Mr 1' W I'Mivanla of 
the British Museum It is rather remarkable that im II.im.„hoscu.ae have 
been recorded from the Cai.ibia, nor did 1 see a single speeimen during my lour 


Family TABANID.F. 


Species. 


C'/f njsops d iMiiiciipennis^ 
Aust. 

It hitigirvnus^ F. | 

l\dni>iHS nlhipa} 

Walk. 

Newst. 

,, Sur- 

couf. 

,, hi gxcttfitus ^ 

Wied. 

„ h i gutiatuix^ 

var. 

Sure. 

„ dii(teAiiaiu$^ 

Macq. 


F. 


It var. 
niloticua^ 

Aust. 

grotxis, Luew. 


lavfnmi, Sur- 
couf. 


por, Walker 
Walker. 


DaU‘. 

L(X*;iIity. 


Bom, irks. 

; 2(U.n 

Jassong 

Mr.A.N. Foster 


1 XI.ll 

MacCartiiy Is. 

Dr, T. Hood. 


I 3.IV.U 

NearMiindina 


Dn ixmy on road, 7 n.m. 


Oyster Crook 

y 

Type BiKH'imen,colIectwl 
iildout 50 years ago. 

Dr. Dutton. 

1 V 

y 

Dr. Best 

DesirilKH] in 1907. 

111.(18 

y 

Dr. T. Ilttod. 


IS.IV.U 

Near Kai'iii 

__ 

Flew alniard Hteamer 
a)>out 11 a.m. 

25.III.il 

Kulari 

Mr. A, N. Foster. 


1902 

Mouth of 

river. 

Dr. Dutton. 


13.III.ll 

Rallangar ... 

_ 

On liorse at noon. 

30.III.il 

Uuiba 

— 

In stable, 3.30 p.m. 

31.III.il 

Kaiaff 


On horses in the, open 
at 3 p.m. 

5.IV.11 

1 Teudaha ... , 

_ 

On horse at 2 p.m. 

27JII.1F 

j Kulari ... : 

Mr A. N. Knstor. 

1908 

V 

1 Dr. T. Hood. 


18.111.11 1 

1 Wassu 

— 

Flew aboard canoe. 

1900 

1 


1 Dr. E. Ilopkin- 

SOll. 

III.1903 

i i 

Kunchau creek, 
175 miles up 
the river. 

Dr. Dutton. 


; 12.III.11| 

Dipakuiida ... 

_ 


' 1906 I 

• 

Dr. E. Hopkin- 
son. 


22.111.11^ 

Patchari 



Near well. 

20JV.11 

S. end of Ele- 
phant Is. 

“ 1 

Flew aboar<l steanter 

1902 

y 

Dr, Dutton. ! 


30.111.11 

Buiba 

_ 

In stable, G p.m. 

1906 : 

y 

Dr. E. Hopkin- ; 
sou. 1 

13.1V. 11 : 

Between Kan- ; 
fcvlaand San- 1 


Flew aboanl steamer 
about noon. 


deng. ! 




Where no name is given the species was collected by the author. 
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Family TAHAN IDiE — wntinneiL 


Specie*'. 


Dak*, i Locality. Collector.* Remarks. 


Tabunm Jacn.,.. 

19. IX 02 

ftyster Creek 

Dr. Dutton. 

,, tdflUolitf P. 

de R. 


9 

Ur. T. Hood. 

>» n 

11 

‘ 

■ 

‘ji 

Dr. R. Hopkin- 
son. ; 

Dr. Dutton. 


25.lil.ll 

Kulari 

Mr. A. N. Foster. 

” ’’ 

i 2 .m.n 

Sokoto 

— 


15.IIJ.11 

N’Jan 

— 


16.III.11 

Amodi 

— 


16.TII.il 

Tento 

— 


17.III.il 

Jalokunda ... 



i8.iii.n 

Wassu 

— 

11 

21.I1I.11 

Boraba cross- 
ing to Mac- 
Carthy Is. 



22.III.il 

Patchari 



24.III.il 

Tenenfara ... 

— 


27.III.il 

Sakuta ... 1 

— 


30.III.il 

Buiba ... 1 

— 


3I.III.il 

Kaiaff 

— 


2.1V.11 

Mandina ... 

— 


.5.1Y.11 

'I'endaba ... 

— 

” M 

18.IV.11 

Between Bal- 
langar and 
MacCarthy 
Is. 



19.IV.11 

I Near Barijali 

1 — 

„ „ var. 

var in ius , 

Walk. 

25.III.il 

1 Kulari 

1 

1 Mr. A. N. Foster. 

! 

„ ? n. sp. 

22.111.11 

i Patchari 

— 

23.111.11 

Brikama ... 

— 

Tl • ♦** 

i 26.III.ll 

Jarreiig 

— 

if(t€ma(op<ita dccojvq 

1 2.III.11 

Bakau 

— 


Walk. 


On horse at 4.30 p.m. 

In stable at 10.30 a.m. 
In stable at 4 p.m. 

On river in native canoe. 


Near well. 

In stable^ 5.30 p.m. 

In stable, 10.30 a.m. 

On horse in open, 4 p.m. 
On horse, 8.15 a.m. 

On horse, 9.30 a.m. 

Flew aboard the steamer 
in numl)er8 the whole 
way. 

Flewaboard thestearaer. 


Near village well. 
Near village well. 

On horse. 


Family MUSCID^b:. 


Siomoxip Cith'iirnniy L. 


Macq, 


Lypenma miunta^ Bezsi 

ithmiiia R. D., 

var. 

Aust. 


25.111,11 

Kulari 

Mr. A. N. Foster. 

2.111,11 

Bakau 


5.1 V. 11 

Teudabn 

— 

25.II.ll 

Bakau 

— 

2.III.11 

n 

— 

I7.lll.ll 

Nianga 

— 

18.III.il 

Gasan 

— 

5.IV.11 

TendaKa 

— 

2.TIL11 

Bakau 

— 

! 5.IV.11 

Tendaba ... 

— 

IX.02 

j Oyster Creek 

1 Dr. Dutton . 

111,08 

1 MacCarthy Is. 

1 Dr. T. Hood. 

m.iu 

1 Kaiaff 

1 Dr. E. Hopkin- 
1 son. 

III.10 

[ Willinghara.. 

■ *1 

! 

no name is 

given the species was collected by t 


On horse, 4 p.m. 
On horse, 4-6 p.m. 
On horse, 4-G p.m. 

At the ford. 

On horse in camp. 
On horse, 4-G p.m. 
On horse, 4 p.m. 
On horse, 4-G p.m 
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Family MDSOID.K-.-., 


Species. 


( ,'hMiiui tachhi f» i d •' v , 
Westw. 

M ••• 


/fiorsiUi/iB^ 

Weatw. 


Date. 

1 !j(M‘aIity. 

Colbvtnr.’* 

llcnuirks. 

IX.(t> 

! ? 

Dr. Dutton 

Mr. (1. D. Dud 

^ls^H>tiincns^*3night along 
the llivcr (bnnbi!). 

111,08 

i 

1 K:ii-ai ... ; 

j ; 

glHUK 

Dr. T, HtHHl. 


III.08 

I.IO 

1 TJantonding,. 

1 Ngow 

j Dr, K. llopkin- 

() milus from the river. 



SOI). 



Family CULICID.E. 


Sub-fiirnily Anophelinas. 


Xygmrhyurh us pit a rocn- 

1902 

Bathurst i 

1 Dr. Dutton. 

Tbeo, 




♦ t M 

y 

y ' 

Dr. Burdett. 


18.UI.11 

GuHan ... ^ 

— 

My'.fimyhi funestUy Giles 

1902 

Bathurst ... i 

Dr. Dutton. 

„ var. 

suhm/ibiustt^ 





Theo. 


T 1 


„ « m b r 0 s tt ^ 

Theo. 




Pyretoph urns CtisinUs^ 

1902 

Bathurst ... 

' Dr. Dutton, 

Doew. 





18,111.11 

MacCartliy Is. 


IT IT '"tr. 

1902 

Bathurst ... 

; Dr. Dutton. 

mdaSy Theo, 





In camp near ii Mwanip. 


In rKJveriiiiient Honso. 


Sub-family CulicillSB. 


Culex anutiVniri^^ Theo,, 

1902 

Bathurst ... 

Dr. Dutton, 

var. ! 




Theo. 

„ duWnu^ Theo. ... 

TT O TT 

2.1 V. 11 




Dr. Franklin ... 

,4 invkliosus^ Theo. 

1902 

„ ... 1 

Dr, Dution. 

IT Wied. ... 



TT 

„ ihabiss'ms^ Theo. 
u ligripes. Grandpre 




2.IV.11 



M TT TT 


Dr. Franklin ... 

„ (lecfus^ Theo. ... 

23.111.11 

Brikama ... 



„ ({Ufisiyelklus, ' 

1902 ; 

Bathurst ... 

Dr, Dutton. 

Theo. , 

1 



^f^^^l8•i/)ktfd/>S intiforml)!, 1 

1 1902 

B.athnr8t ... 

Dr. Dutton. 

Theo. 




o TT 

•27.111.11 i 

Knlari ... j 

Mr. A. N. Foster. 

•Sc«/om.y<Vi sugfins, Wied. 

1902 

Bathurst ... 

Dr. Dutton. 

Slfyomyid fascia to, Fabr. 

1902 

Bathurst ... | 

! Dr. Dutton. 

n >T 

iv.n 

o 1 

1 — 

.. 


. ! 

! 


(Sec CtdeiF liin'tpi'n,) 


Srwl from larvm taken 
from c^aaks containing 
rotting llaobah lilirc. 
Abundant in reHt-honsc. 


In military barracks. 


• Where no name i.s given the species was collected by the author. 
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Suti-family UranotaeniinBB. 

I 

SpecieH. j Date. Locality. Collector.* | Bemarks. 

UranoUienia filhurephalii, \ 1902 I Bathurst ... : Dr. Dutton, j 

Theo. j I j I 

Snb-Family Corethrill8B. 

Corf thru I 1902 I Bathurst ... ! Dr. Dutton. i 

Theo. II I I 

Family CHlRONOMIDyF. 

Cufif'oUln SB j 2.3.III.11I Brikama ... ! — 

I ' ' 

Family PSYCHODID^.' 

f 

l^hlehotormin 8p,y ... | 1902 j Bathurst ... j Dr. Dutton. j 

Family PULICIDiE. 

Ci€7iocephalu8/eliii^ ; 12.111.11 Dipakunda... — 

Bouch(:-. ] ; ! . ; 

Family CIMICIDiE. 

rotundntuH^ Sign, j 22.1 V. 11 Alijamadu ... — ' In native hut. 


IXODOIDEA. 

Ticks are far from abundant towards the end of the dry season, out are saui 
to be very troublesome at the beginning of the rains,. The following were 
obtained by the author in March and April, 1911. 

Jlyalnmrm aegifplium^L. 2.III.U j Bakau ... — On horse. 

„ „ 21.IV.11 I Albreda ... — On horse. 

„ „ 22.1 V. 11 i Alijamadu ... — On dog. 

Amhlgnmmn rariegntum, 2.111.11 ' Bakau ... — On horse. 

F. 

Jihipii'i^phtilmRangHineus, 22.IV.ll! Alijamadu... — On dog. 

lintr. 

HaemtiphgmUs leacht, 22. IV. 11 Alijamadu,,, I — On dog. 

Aud. 


* Where no name is given the species was collected by the author. 
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V^II. Native Names ok 1)1.oo[>-Sih'kiX(, Ixsio rs akd oriiER 
A urnuoroos. 

A knowledge of the native names of ItliKnUsneking Inserts is neeessaty to 
auvone who Jiiay trv to obtain any iiifornnilion with regard to their oenirretiec, 
hiihits, ete., from tlie natives themselves. It is also essential if any attempt is to 
(k‘ made to instruct the natives in tin* role [ilayeil by thex* in the diss<‘ mi nation 
of disease, a course which 1 strongly advocate, Kliiall>\ a stialy (»f such names, 
which often describe some habit or peeuliai ity of the insei't as (deserved hv them, 
is often instructive. For these reasons I have trieil to eolU'ct the various names 
used bv tlie diflerent tribes wbieb inhabit the (iambia, but of course this list 
must necessarily be Inemnjilete. I have, liowever, included il in this rejiort in 
the hope that anyone who may notice any fault or omissiim will kindly point such 
out so that it may be recdilied. 


“ 

.Maiidiiigo. 

Joliotr. 

Koiilah. 

Tciicolnr. 

Samltty 

Bokuro 

.Mntoniiil 


Bokari ... 

.Mn»i<iuito 

SumjIli 

Yoi 

Budi ... : 

Ibidi 

Idea 

Jattucolo ... 

Fl'1 


i’ll 

Jigger 

'bgger 

Jigger (b) 


Jigg.r ... 

Tick 

.Meio ... 

Wetcin ... 


Kutii 

Mud Bing 1 

Dabo 

Babar 

] Mata ... 


.N'yaki ... 

' IJec 

Karanko 

j Tein 


Ibiiiidi 

I^argc Tabaiiid | 

Sujolo(l) 

Siti jolo (2) ... 

1 j Koss 

1 Kaifal ... 

'i IV‘4 tin 

Small Tabanid ... 

Jolo .f... 

! KOSS ... 

1 

t 

1 IVobu ... 

'rsetse ... 1 

Jolo 

(.'oiigo tin jolo (.3 ) 
Jolo niesseu) ( 4 ) 

I ) Koss ... 
If Jolo ... 

! 

|{bulii ... 

Njo] ... 

Sleeping tSickne,ss j 

Cevno jankarol .'») 
Kalita lioro ... 



ileribat(7j 
j Nelnan ... 

^ Doiiigiil... 

Kaji 


1. The joio of the Iiorse (sno). 

2. The jolo of the “sill ' — <les<jrilie(l to lue its ;i *• large liush auiiual. * 

The jolo of the aioiikey (coiigo). 

4. The small jolo. , 

5. Both these term^ are u.sod )»y the Maiulingocs. " Kan La beTo nic.itis ‘‘ re-rk stoo* 

enlarges! glands, wliile ‘’ceeno jaukaro” is liteially “ sleep sickuesH. ’ It is averred 
by those who have studied the language that this latter tenu was not introdueetl to 
translate the English phrase, but was used by the tiativcs [irior to our introdin tifui of 
the term. 

d. The word "'jiiiger" seems to Iw u]uver«i!. 

7 These two terms are used by the Jolnffs to denote iIm; two stages, “ lleribat ’ is always 
translated by ‘‘ the presejice of bumps,” i.r., enlargc^t glands, whereas “ neluau ’ denotes 
the actual lethargic stage. 

8. Unfortunately I did not get the Jolah e([uivalents, but 1 have included this ooluran so 
that they may be afterwards added to complete the vocabulary. 
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VIII. UlON'OMlCS UF (iLOSSIXA. 

In ilic Colony of the (iarnOia, (inly two species of Glossi/uf^ ui\.u\v}y^ pal puds 
ami ifwrsilanjf wiire olisei'vcd l>y the aiitlior, and the chief [iolnts of l)hjnonuc 
injixjrtanci? have heen given in more or less detail in the general narrative. It 
may be well, however, to recajiitulate tliese. 

(a.) Glossina palpalis. 

Ifuitnfs, — Wherever Jiiangroves exist otu; is alnnist certain to find pn /palish but 
careful search faihid to reveal either j^npae nr empty pupal cases. Thin is not 
surprising, as mud is the chief constltnciit in a mangrove sw’ani]). At the time 
of my visit to the Colony, tlie river level was practically at its mininuun, ami 
conse(|uently many small cremks ivere dried ujj, and areas wlueh would be 
swamps during the dry season, were baked hard by tlie sun and much cracked. 
If, however, as is probable, the chief breeding period is (luring the rains, the breeding 
grounds must be removed some distance from the actual river basin, and the 
tsetse must follow the receding water, as tliey are seldom found ii» the regions 
which would correspond to the water-level during the rains. In addition to the 
mangrove area, however, there are scattered over the Colony numerous clusters 
ol douse bush witl] ahinulant low undergrowth. The soil in these places 
consists of decaying humus, and is moist throughout the whole year, even in som(; 
places retaining a small amount of surface water. These places are always 
tsetsC'-haunts, and as there can be little doubt that tliey form centres for the 
di.spersal of tsetses, it is to these that attention should first be directed when any 
clearing is eoiiteinplated. A good example of this is to be seen at Ihikau and 
elsewhere at Cape St. Mary, a dcserij)tioii of wliieh has been given above, 

AOtindanrc. — In most places tliey attack singly, or at any rate, in very small 
numbers, but occasion ally, in certain ] places, they literally swarm around, and it 
is with ilic greatest difticulty that oiu; can avoid being bitten. Cases of this 
description were noted on the laiincli in the H intang Creek, at Wassu and 
Tendaha ; hut this is not always an infallible sign of actual nnmei'ical excess 
over other places, being often due to other factors, r.r/., inovemcnt. 

is a matter of almost common])! aco observation that tsetse arc 
much more active and peril iiaceous in their attacks on moving than on stationary 
objects, and for this reason, it seems fab’ to eonclude that they rely more on 
their sense of sight, than on any other, in selecting their unwilling host. In a 
tsetse-haunt, if one remains absolutely motionless, in the majority of oases, not 
a single insect will be seen, but as soon as one begins to walk backwards and 
forwawls, they at once dart out to attack. The same is to be observed in the 
ease of horses and cattle. A similar condition of atbiirs holds good with regard 
to canoes ; if these be anchored or tied up, one is comparatively imninne from 
attack, but as soon as jiaddling is eommeuced, hordes of tsetse swarm around ; a 
good example of this was observed at Wassu (p. 202). Even more noteworthy 
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i? llie fuel this holds triu* for hir^i* hiinioliis and sioann'rs ; tlu> wa.'s 
very iJiarked iu the Uintaiijj; Creek. When the >hi[) was approaidun^ (lie river 
hank, swariDS of tsetse flew on board, hut if the vessel were aelnallv tied iiji, 
few if any were seen, \vhere:is as soon as the stiainer (‘a si oil' tsetse at onee 
renewed their attaeks. This must be borne in mind in tlie seloi'lion and clearing 
of anv parts in a tsetse area, sueh as wharves, ferries, ete., where I In* re nei‘es- 
^•arily is cunsidorable nuivement. Tti the Camhia, fur Instanee, at the ^^llarves 
which arc used for loading <^roniul nuts, there is a continual stream of nativt's 
passing to and from the seliooners or steamers, d'his stati* of a Hairs fnniishes 
ideal conditions fur attack hy tsetse. 

Hinijfc of — As is well known, pn fei'> to rmnain in the >liadi' 

and near the grouial, prefurahly inlowsernh, and darts onl inlothe openiii tlie full 
sunlight only when in search of a meal. The niaxiumm distance to whiidi a 
tsetse will venture into an area with no shade is of gn at imporlanee in doiiiuiliiig 
clearings. V^arions estimates liave heen given, but iiltliongh one has seen lset>e 
m eainjis separated hum the bush l)^ iiver 'iiMl vards ol clearing, it is not lair to 
assume that this distance was actually and deliherately traversod in i*n<‘ llight. 
It is ipiite possihh' that these isolated examjdes folhovi'd the natives or horsi's, a 
mode of procedure which they often adopt. On one occasion, liowevi'r, when 
on board a launcli more than lot) yards Irom the beach, 1 saw a (i. jmlitf/lia tly mi 
hoard in the cool of llie alternooM, and in view of this and similar uhservations, 
lott yards may be put down as the lowest estimate for clearing, tliongii 200) ar<ls, 
if possible, should be aimed at. 

Lffect of iV«/o — f/. i>(t/pf/h's^ moni tliaii most oilier insects, is easily killeil l^y 
heat, and eanuot stand mneli exposiiie to the direel rays of the sun. When a 
niinibor of insects of variinis kinds arc transferred from a net into glass-lailtomed 
lioxes, prior to going to camp, it is almost invariably loimd that the tsetse, 
are the first to succumb to tlie heat ; in faet, if mat is out lor any eoii>iderahle 
length of time, it is dlfHcnlt to keep these Hies alive without making a hov 
air holes in the lid of the box and keeping it in a cool place. 

Clofhiiuj, — Tiiere is now no tj nest ion but that tsetsi; eaii, and do, bite through 
eiiUon and woollen clothing, and those even if of a thick iextung oy., liuavy 
tweed trousers, In many eases one has noticed that these insects have a predi- 
lection for certain colours, c.'fiecially black, and a good illustration of fliis has 
heen cited on ]>age 21(1. In tsetse-infested areas, the ankles should he speeialJy 
protected. Putties or leggings worn woth riding breeches are ideal, but,, as was 
mentioned before, “shorts ’ should not in any cirenrnstanees U; worn. Khaki has 
many advantages, and of dark colours, is probably one ol the least attractive to 
this species, 

Knemies . — The question of the natural enemies ol the tsetse is an all-irnpoiiant 
one, but it is very difficult to get reliable information on the subject, During rny 
tour in the Gambia, 1 examined the stomaeli-contents of a large miiid)ei' of birds 
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whoso food coni^istod of insects, In it in no case could I with certainty identify 
any remains of (Jlossina. As already noted, however, I observed in tlie Govern- 
ment steamer an Attid spider attack and kill numerous tsetse, and this s^xicics of 
spider seemed to show a distinct ])redilcction for (i\ palpidis, attliou^h several 
other sjK^cies of Diptera w^eie almost eipially abundant. It is very doubtful 
if this is of actual importance, hut, as a fact in the bionomics of tsetse, may be 
recorded here. 

I) ail If I* rt minute , — Tliis spiries was caught at all hours of the day, but i> 
most persistent and vigorous in the forenoon. F rum o.30 to 9 in the morning 
they arc not very tronbicsomc ; from 9 a.m. to about 1 p.m, they attain their 
maximum of activity, wliile frum lids time onwards to about 4 [).m, they arc 
mucli more lethargic. After this ))eriod they again renew their activities until 
dusk. 

tici)minHinn , — As having a l)caring on the season of re])roduction, it may bf 
noted that two (), paJpaiis were caught in noitn on March 18lh at p.m. 


(//.) GloBsina morsitans. 

Most of the facts given for (i. palpal},'^ \\M good fur fx. but the 
following notes will illustrate where these dider. 

Uunuts, — This species is seldom or ever found in the same regions as (i. palpulis, 
hut in the Niumi Frovinee, where tlien* is no line of demarcation between the 
types of habitat, and whei'c they even intermingle, both species are eipiallv 
abundant, and the actual nature of the bush gives little (jr no clue as to which 
may be expected. Apart from this area, as soon as one leaves the river ))ank, 
with its mangrove fringe and its accompanying belt of thick bush, and enters tlic 
region of tbin bush with little or no iiiulergrowtli, one may expect to Hnd 
G. momitan^t. Wherever, also, there is a hiterite outcrop, with consetjuently 
little or no surface moisture and very stunted vegetation, one may safely 
conclude that G. moritian^ will be found ; but if the outcrop is very rocky and 
bears only thin bamlujos, neither >peeies is to be seen. Ty])ieal habitats have 
already been described in this Report, wdiile (ig. 7 gives a good i<lea of an actual 
loeuUty. The distance wdiieh this siiecies will exist away from water has often 
been commented uj>on, and in the Gambia, I have captured specimens fully two 
miles from the nearest pool of water and as far distant from the nearest village 
well. 

Ahunikuur. — This species is seldom found in great numbers, but on two 
occasions, cited on pages 201 and 207, they occuiTed literally in swarms and 
seemed to emit a much more pronounced buzzing sound than similar liordes of 
G. palpalis ; in fact, on one occa.sioai, in moonlight, their approach was distinctly 
suggestive of a small swarm of bees, the pony becoming restive even before they 
actually alighted on him. 
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not<^s "ivoTi with regard to (>, pa/pulis Bpply p<jnnllv well to 
thi-i species, as also do those on range of flight and (n\ clitthlng, 

Efict of This spot'ies is nr>i so snstvpiihl,. to tl;p sun's ravs as is 

(i. ixtlptflii. 

Duilif Prnuihncr.^l had not the sumo opportunity of stndving this point in 
the Gambia, never having remained very long in a tuorsiinHS-www, hut from 
oifservations elsewhere and seattcred roeords in tljo (Janihia, ! am of opinion 
iluit the lethargic afternoon periofl does not obtain so markislly as in (i, pnljutli^, 
NoteNvortliy in this connection is tlie ease cited on page 21)1, wlnm, on a moonlight 
night, while crossing a dried up swamp al)oiit 10 p.m., wo were litiTiilly iUta<’ked 
hv a swarm of quite 100 to 150, whereas, when we wana* erossing the same plaee 
ill the afternoon at o.BO, not a single specimen was seen. 

Pfep . — There can ho little ilonbt tliat (t. altaeks man and animals 

with equal avulity, hut tlie ease mentioneilon pag(» 207 is worlliy of eonsi<loration. 
On this oceasion when riding round a slnirp be?id in tlie nmd I came smldenly 
upon a large trooj) of dng-faceil baboons in an op<'n tdearing ()f considerahh* si/.r* ; 
these slowly seampered away, hut left in tlnar train an emirimm^ nnmher of 
a. nwysitfuis, whieh had evidently fidlowed them from the snrronndiiig Imsh, 
They were, in some eases, over 400 yards from shade, and that at pra<dically the 
hottest part of the day. Never have I seen as many (». paipulh so far away 
from shade at a similar hour. The predilection, if sneli it may he, of tsetse for 
monkeys has been noted by the Alandingoos, for tbey have named th<‘se insects 
•‘<*<)ngo fin join ” or “ tlie biting tiy of the monkey." An <‘xaminiition of tlie 
hloo<l of tlu‘se baboons as a potential reservoir of try[)anosoim*s might well repay 
the trouble. It is not at all evident why the rate of mortality amongst rattle is 
so high and still higher amongst horses in the Niiimi Province, ft is certainly not 
due to an overwlielming excess in the nnrtihcr of f/. ntoraiiansy hut may in part he 
due to the fact that there is no region beyond tlie river wrm to which cattle can he 
withdrawn in the rainy season, and fa)nscquently they have to stand or fall under 
th{‘ full tsetse scourge during this perirKl. The large amount of game e.onfiiKMl 
in this small area may, however, act as a reservoir, and as these form the food 
supply of the tsetse, the percentage of infective moi'sHans would he relatively 
high, which might account for the enormous mortality. The same may apply to 
0. palpalh and the large percentage of human trypanosomiasis infei'tions in 
Kssau, for example. At any rate an examination of the hkaxl of such game 
might well reward the investigator. Another fruitful line of research may he 
indicated here, namely the j)art f>laycd hv Siovio.rys as a protozooal eai'rier. 


IX. Remedial Measures and Recommendations. 

Ileyond pointing out that this town is by no means free from mo8qintf)s, it is 
not my intention to suggest anything with regard to Bathurst, as this is the 
jU’ovince of the Senior Sanitary Officer, and as reme^lial measures are tKung very 
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efficiently carried on by the Senior Medical OfficiT. In view of the recent 
epidemics of yellow fever, both in Hathurst itself and in other towns on the coast, 
some drastic measures should he j>ut inU) ettcet. The modu.'i operaudi of such 
work has been published often enough and is being adopted on a small scale in 
IJathiirst, ])nt the time has now come when further legislation is necessary and 
also a much larger sanitary staff to cope ivith these operations. 

Slef’iyhu/^Sirknfisa Comps . — I do not propose dealing at any length with 
this subject, but in view of Dr. Hood’s minute forwarded to me by the Acting 
(lovornor, I feel it incurnlient on me to add the following notes. There is 
considerable diversity of opinion as to the necessity for these camps, but this 
puint will soon bo settled by the Senior Medical Officer, If such are to bf 
established, the first consideration is a suitahle site. Several factors must he 
taken into aeeount in this connection, but the ])rodom inant one is that of medical 
supervision. As pointed out to me by Dr. Hood in conversation, the only 
M(‘dical Officer available for such work \vas stationed at llathurst, but since that 
tirn(‘ another has been ])Ostcd at the now hospital at MacCarthy Island ; conse- 
{(uently, if no special staff be appointed for this work, camps are possible only in 
the vicinity of these two places. This restriction does not, however, invalidate 
the main issue, as, apart from it, the two most suitahle situations are those just 
mentioned. 1 exatuined the whole area known as the “ ('ape ” and have already 
given a general idea of its vegetation and ins('(*t fauna. 1 have also stated that 
there is no reason why a slceping-siokness camp should not he established here, 
even if the Ruropeau residential ho.'id(pjarters lie transferred from Bathurst. 
There is an extensive area available, but as this is of purely local interest and I 
have already expressed nn oplninn as to the most favimrablo site in my report to 
Dr. Hood, there is no necessity for me again to enter into details. Apart from 
the ([uestion of accessibility to Bathurst and of its being a suitable locality for 
segregation, it is an ideal place for a laboratory, and work could be carried on 
there under the most favourable climatic conditions in tbo whole (,'olony. As to 
a second camp in the MacC'arthy Island district, I do not think that the island 
itself is in any w'ay suited for this pnr|)osc. As already stated in ilealing with 
this island, there Is an enormous amount of bush and a large area Is lUider water 
during tlie w’et season, (tlossino palpolis is abundant practically nil over the 
island, and as there is continual intercourse bctw’oen both sides of the riv<'r and 
the island itself, a camp in this situation wonhl he a source of great danger. For 
these reasons, any proposal to establish a sleeping-siekncss camp on ^lacCarthy 
Island should be at once negatived. On the north bank, however, in the vicinity 
of the town of Manna, there is an ideal area for sueh a eainp, inasmuch as this 
is removed from the river, and a site could bo selected whiclmvould not in the least 
interfere with the main trade routes. Such a camp would he within easy reach 
of the MacC'artliy Hospital where laboratory work could he effected. 

Hrmiomls. — Dr. Todd has forestalled me in suggesting that the town of Essaii 
should ho removetl ; its present situation is surrounded l>y mangrove swam]) 
swarming with tsetse at all seasons, A site could easily lie selected in the 
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vicinity, .•loan,,? nu,l.. of all l,„sl, ovo,- a„ area of •i0„ vanis o.HaI.Io tl,o 
limits of the town ; fortlici-, I w„„l,l s„??ost tl,ai the sa„„‘ shoul.l ,lo„o will, 
iho villa^p of Wn^unga at (‘apo St, Marv. 

r/oarm^.-Miioh ,.o„l,l ho ,l„„o a, very liillo oa|„„so Io ,|,o risk .tf 

the sprcml of sleepi,.?-s,ek„ess hy s,„„o jo.lioioas .■h'ari,,? at whn.-vos, ferries, 
sS:e. Details of various ])laces have ahea.lv lioeii iriv,.,,, h,,! il„' following 
wharves are of special iinport;ii„-e ;-Korowa„, nalla,i?ar. I<„„„r. Kai-ni. Wassn 
ami Tenilaha. The following ferri.s sho,il,l also he i-lear,',! of hush •-Laiiii,, 
Koto, Roraha, Faraha ami Essa,,. f,, all ih.'se places, (h,. hush or ,„„„?,'„ves. 
as the case may Ito, should he I'lit down on all si.les lor a ilislan.'e of u/ I,;, si 
150 yards from the outei'most house or sloi-,., o,' i„ il,,' ,'ase of fcries, from tl„' 
Landing-stage, Of a more general nature, hut eve,, ,„oi-e imporlanl, ,ii-e llakan 
anil MaeCarthy fslanil, Tlii‘ natui-e of the veg,-lalio,i arouiiil llakai, has aheadv 
heen referred to, hut I might point out that it is not at all ii.'i'.'ssa, v to cut .low,, 
the large trees hut only Ih,' undergrowth anil lira,,, 'lies to a height of HI or 
|a'rha])S 1.5 feet, so that the sun’s i-ays may have ae.'.'ss to tlu' soil. This work 
.•onid he eommcneod early in the di'y si'asoii, ;iiid the hiiishwooil hiii'iit on the 
ground cleared, so as to desfi-oy any pupae wliii-h might he liii-king thi'i-e. The 
same applies to Alact'ai'lhy Isiaii.l, hut I would suggest that ih,' imarest ehister 
of hush should not he eloser to the ii.'w hospital at one emlj i,, i],,, trailing 
Station at the other, tliaii 400 to oJK) ynnl>. ^ 


rcst-eamp-i 12) in the (ininlii:! air eoiiainly liettcr Ilian 



Fig. 12. — Tyjiical rest-camp in the Gamliia. 

any others I have seen in West Africa, but unfoi’tunatcly a few have rnud walls, 
'ihis fact has been remarked elsewhere, and as these camps are not used in 
th(‘ wet sea,«on, mud should certainly be avoided in their construction if possible. 
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Lavnchfis njid Stmmers.~-T\\o. rnosqiiito-proofinpr by wire gauze of all saloons 
and cabins in vessfils plying on the river is strongly to be recommended. A yerv 
good example of what can be done in this respect at very little expense and with- 
out in any way interfering with the utility of the vessel, is seen in the surveying- 
launch “ Rose ” (fig. 1 3). 



13. — Siu‘voyin;.,'-l:innrli “ Hose*" — to sluov efVei Ove mosr[iii to proofing. 

(^ftmp for Uori^rs.—'i'hovv. are always a mimlier of liorses in Uathur.st guflfering 
from trypanosomiasis, and those are a sonree of danger to the uninfeeted horses. 
In addition t() tliis, others are continually being brought down the river to 
llalluirst. It might be well therefore to have some sort of segregation stable 
(M'ected in an 0 ])en cd earing about half a mile from llatlinrst, where all infeetc<l 
and snspoeted eases could be segregated until pronounced free from try])ano- 
somiasis. This meihod has been ado[>ted (dscwlu're on the West C'mast and has 
heen fouiul to red nee considerably the percentage of infeete<l Irorses in these 
jduees. 

histrurtion of Ah/Zm. — -ft is t>f the utmost importance that ever}' endeavour 
should be made to instruct the natives in the connection ))et\vecn certain insects 
and disease in man and animals, and also as to the means, such as clearing, 
whereby the number of these insects may be re<lueed, with a eonsei|ueiit benefit 
both to themselves and their herds, 

Jn conclusion, 1 wish to take this opportunity of expressing my indebtedness 
tu His Kxe elleney the (xovenior. Sir George Denton, K.C.M.G., for the interest 
ho took in this investigation, and for the many facilities afforded me in carrying 
out the work expeditiously : to Colonel C. W. O’Brien, for his many 

personal kindnesses and his untiring efforts to fnrtlier the investigation ; to 
Dr. T. Hood, the Senior Medical Officer, for his hospitality and his suggestions, 
liased on a wide ])crsonal experience of the Colony ; and also to the other 
Officers whom [ met both socially and officially, through whose advice and help 
delay and loss of time wore reduced to a minimum. 
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APPENDIX. 

ITin TS KOU I'oi.LKi roKS. 

Jn 1909 a pamphiot of “Instructions to (’ollcclors ’* was prepared hy tlie 
laHomolo^ieal K<‘seareli Coniniittee and printed by tbc C^llo!ual OHiee. Muclt 
uf wliat follows is taken from tliis painjdilot, but several points liave bci'n 
amended and others added. The folio wlni^^ liints r(‘fer more e'^pi'eiallv to blofid- 
'Oekinij insects and other artliro])ods, and an* Inlended maitdv for tliose wlio 
have had little or no oxperienee in such work, but who wish i(^ '-iiidv tin* insect 
fauna of their district. The particulars bere Lrivc'o ( inpbasisc, fhendure, the 
p4tijils to which .special attention should be paid, ami pn'sent the nuue 
simple methods of ladha-tinii-, ])res(‘rvinii: and despat('hin^ for examination ami 
idimtiti<'ation. 

I.— APPAKATUS AND GENERAL INSTRIK^TIONS, 

The following; is a list of the more im])ortant apparatus napilreil for enlomo- 
loi;ieal colb'etinu; : — 

AW.s. — -The most sevvieeahle net is that known ns the ‘‘ kite net. " llu* frame 
of which is in tiiree pieces, the two side ))ie(a*s l)('ln^^ of wood aitd tin* lop of 
cui’vcd cane : the ri^hlity of thi< frame p(‘rmlts of its hein^^ ns(>d also as a 
swe(>pin«' net. For win^^'d inse<>ts tlu* ba<; of the net may In* of the ordinary 
irrei'ii ^au/.e : but this s]n)uld be thoroiiirldy soakeil beforr* use to j^et rid <»f 
the starch, otJierwiso the stitl* material will damage all deli<-at<* iiiseels ; tulh* 
hags last much longer and arc sof((U'. but tliey are a good ib'a! more (‘xpmisivr*. 
It is w(*I] to bare one or twr) spare net-bags, d'lu* Y \vbieh bolds the frame 
diould be of brass, the parts being hruzcd togetlu'r ami not soldered, for solder 
is very apt to give. 

(Unss-hotUmed p/ll-ho.rrs , — These are indispensable b)r bringing borne fragile 
insects or snch as have easily detai-liable scales, o/., moths, rnostpiitos, ikv, 
'I'he most useful sizes are 1 inch, 1| iricb, I L ineli and 2 itudi diaou’tf r. Hefore 
n<ing these a small liole should lu; pierc(‘d in the lid by iiicaiis of a strong pin. 

A hras<i (‘iilorufurni-hotilr , — Chloroform is (‘spiunally useful when delicate 
in-eets, sucli as mosf]uitos, moths, &c., have been hrrmglit home alive in the 
gl.iss-bottomed boxes. The chloroform-bottle is eonstrncted so that the lirpiid 
‘•omes out in single drops. When it is desired to slope* fy an insect <-ontained in 
a glas.s-hot turned box before transferring it to tlie killiiig-bottle, apply tlie nozzle 
of tlie ehloroform-bottle to the small hole in the lid, and suffi(“/K!nt lipoid will 
oome out to attain this olpect svitbout damaging the itiscct. 

KUUufj-lwitlex , — These should be made as follow.^ ; Into a wido-rnoutbed bottle 
put a layer of plaster of parls, from \ to h an in(*b deep ; cover this with small 
lumps of cyanide of potassium ; then add another rpiarter-inoh layer of dry 
plaster, and cover the whole with a thin layer of ])laster moistened to the 
cotisistency of cream. As the chemical union of water with the plaster generates 
heat, the bottle should be heated by placing it in warm water before the last 
layer is added ; otherwise it is liable to eraek. A large prune- or jam-jar is the 
bc<t tor home use, and smaller ones for the field. A large glasi* tube iiiake.s u 
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very convenient pocket. killin‘(-lM>ttlc for smaller insects; this can now b(‘ 
ohtaifi(!(l in a wooden cas(;, and is consf^qnently not so liable to be Ijroken. If 
the f)f)ttle is used in the held it is essential that it should bo throe-parts filled 
with soft, loosely orurnplod, ahsorhont paper (inferior newspaper serves quite 
well), for not only will this ])rcvr‘nt the bottle from “ sweating,’’ but it will 
absori) the juices emitted by many insects, and will also prevent the insects from 
knocking about In the bottle. Delicate insects should not be put into the 
cyanidc-bottlc in the field, ))ut should be taken home alive in the glass-bottomed 
lK)xes. In dry localities a killing-bottle will often become weak and inefteetive 
— this may be remedied by pouring into it a few drops of vinegar or soda-w'ater. 

A few small mvieCa futir //rtrslti's (sizes ^os. 1 and 2), for catching and 
handling fleas and other small insects. 

(^■urved nirhUphttf'd /lovrjo.f, for handling pinned insects, &e. Unpinned 
insects should be Umrhrd us Id fir us posslbk trdh the finffrrs : they should be 
picked up citlier witli the fr)rce])s or a earners hair brush. 

A poch'f Tliis should magnify about 10 or lo diameters ; higher powers 

are not so generally useful. 

Oluss tulu’s for spirit specimens. — Tubes of various sizes for this ])urpose are 
now ])rocurable in wooden cases suitable for sending singly by post, while boxes 
containing 24 small tubes with a pipette and two earners hair brushes for this 
work are now on tlic market. The corks should he of good quality and waxed to 
prevent evaporation of the spirit. The ordinary candle used in the tropi(‘s is 
quite suitable for this purpose. Such insects as He as, bed-bugs, and ticks should 
fdfvut/if be preserved in spirit or formalin. 

Slore-hoxrs for pinned insects. — If the ordinary deal store-boxes are used, they 
should be given a good coat of varnish or enamel paint, otherwise they are apt 
to war]) and split during the dry season in tlie tropics ; the tops and bottoms 
should also be secured with screws, as they are liable to become detached by warping, 
Kor transmission by post, cigur-boxes lined with enrk-earpet may be used ; 
provided they have been first strengthened liy nailing ])ieces of w'ood on the 
i/iside of tlio short sides (to su])])ort the ends of the lid), and by tacking cross- 
strips on the top and bottom. 

— fn general, it is unnecessary to ])in insects for transmission to England, 
for un))lmiod specimens travel much more safely. Ibit in the case of Diptcra 
(Uvo-winged flics), ]>inniiig is gcncrallv the more satisfactory method (for 
alternative metluxls, ^cc special instructions for Diptera). The pins recom- 
mended are those manufactured by D, F. Taylor Do., the short No. 20 for all 
Diptera smaller than a house-fly, the short No. 10 for larger ones up to the size 
of a ])luc-bottle, and for still larger insects the long No. 16 may he used without 
staging. 

Card discs . — The general (un ploy men t of these is undesirable, they should only 
be used for smaller files, esjiecially those with long legs, such as mosquitos, &e., 
a No. 16 pin l>oiiig inserted nmr the centre as a support. 

Paper cur elopes for Diptera, Hyuieno])tera, i^c. — These are sometimes called 
“ cushion envelopes,^' and should he made of fairly thin soft })aper as follows : 
Take a rectuu<jolar but not a square piece of paper of suitable size, and write on 
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i, all particulars of capture. Ti.,.,, foM the paper as slu.wn in llie .liaorau, 
1 and 2). Place the forcHiieer of the riaht hau.l inm the eiiveloiK'' Ihua 
luaile (fig. 2), and with the linger and thumb of the left hand twist the 

a|K->t so tlmt a rigid pocket is formed (fig. :!). l>la,a' e,ir insect in this close the 
open liortion by folding over the upper edge, and pa~s the Ihiiiidi nail along 
the folded edge so as to secure the insect firinlv (lig. t). If tlu’ paper is too still', 
the cushion will he too rigid and the insect will shalm about inside it, with' 
probable damage to the l{‘gs and antennae. 



nia^rrim^i to illipstrntp Hif PonstriK't ion tif ('iisliion ” chvi'iopos. 


Strips of rorh-ff/rprf and prof for pinning operations, and for im]nY)vi'^ing store- 
iioxes. 

C. Iii|>-bo\os or cardboard -boxes are useliil for spceinv'ns in envelopes. 
fsiAliKLji. — It is lnij)o:ssili1e to insist too strongly n])on tlu^ immens(‘ iinportnnrc 
"I giving fnll data for every .speeimen enjitured. Tho. following jjr.ijits .should 
mentioned on every label : — (1.) Name of lot^ality ; in tlie ease of native villages, 
f^irrns, and so fortb, the compass- bearing and npjiroximate distnnee to the nearest 
'V(‘ll-known town, river, inoiintain, &e,, ,shonld be stated; (2) altitude; (;{) date — 
dsAy, month, and year~t)ins, 8. V. 09 ; (4) eolleetors naiim ; (o) any lirief note 
^'f interest, such as the name of tb.e food-plant ; the name of the host, in the ease 
id a parasite, Longer notes on habit,s, range, seasonal oreurrenet*, e<*ojiomie 
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Hifijnificanoe, &c*., should lx* kept in a noto-lxxik, under a nund>ei‘ corresponding: 
with a riuml)er on the specimen. In the case of pinned insects, whete the brief data 
are precisely similar for a ionj' series of specimens, a small square of paper of a 
particular <‘olonr may he attached to each in8(‘ct, and labels giving the data need 
only ])e attaclied to one or two of them. Whenever insects are taken paired, this 
shmdd he carefully noted, and they shonlfl he lahelled respectively. " rop. 
wdth AV’ nrid “ A'*fH cop. with A." 

I^RESKUVATION.— Mould may be eflectually prevented by ruldnng the inside 
of the box in which insects are pinned with a bit of sponge soaked in onlinarv 
rn<‘di<’al (becchwood) crcosot«*, until the cork lining shows through the paper. As 
an additional precaution, a small quantity of naphthalin should ))C melted in a test- 
tube, or iron spoon, and potired Into a corner of tlie box, to which it will finulv 
adhere. Tlie latter metliod may also be ado])ted in the case of boxes containing 
insects packed in pap<‘rs or in sawdust, a few drops of creosote ))cing first 
sprinkled on the bottom of the l)ox, and a few more drops on the lid when it has 
l>een filhal. Ants are {)ft(‘n a serious pest to the entomologist in tlie tropi<'s. 
They wdll not enter boxes wliich have be(‘n prepared as above, but it is advisil)!e 
lit isolate the tables on wliieh lnse(‘ts are ko]>t by jdacing the legs in saucers or 
sliallow tins, wliich arc then thickly sprinkled with Keating’s Powder or 
tilled witli kerosene. In no cinMunstances should water be used as this almost 
invariably serves as a plai'C for mosquitos to deposit their eggs, (’reosote must 
nevtu* 1)0 allowed to touch the spc<Mm(ajs directly, and in all cases it mnat U 
if ml iv/y/ xporin/flf/^ otiierwisc it is liable to <liseolour tlie insc<‘ts ])er!uanently. 

UtonomU'S. — A ny information with regard to the natural haliits of noxious 
insects is certain to he of value, however trivial it may appear to the observer. 
For exam])lc, any of the following jioints may l>o usefully noted ; ]>eeiiUarities of 
local distribution, seasons of nppearanee and disappearance, relative abundance in 
ditf'eront years, times of feeding, nature of food, methods and times of egg-laying, 
food and habits of larvae, &c., &c. Furtlicr, good series of any injurious insei't 
should be sent from every loi'ality visited, even though they may be only a few 
miles apart ; for only thus ean a ])roper survey of its entire range be made. A 
knowledge of the egg, larva, and pupa is often of considerable importance, and 
whenever insetds are being reared speeimens of each stage should be preserved in 
spirit. 

In the case of insects preserved in spirit it is desirable to keep them for a day 
or two in a weak solution of 35 or 40 ]icr cent, before transferring them to the 
final solution of 65 or 70 per cent. 

Where alcohol of known strength cannot he obtained, any spirituous liquid may 
be used provided it possesses tlie requisite strength. Any spirit which takes fire 
immediately on the application of a light, without having been previously 
warmed, is strong enough to be used for the preservation of animals. 

Insects intended for anatomical examination must be fixed by heat, as their 
cbitinous envelope is penetrated so slowly by alcohol that, if this be not done, 
they decompose before the preservative can roach them. It is sufficient to bring 
them to boiling temperature in a test tube of water ; but for delicate histological 
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work it is l)ete' to boil in a inixiiiro of oijual of j,cr »-onK alrohol 

(onlimiiy rectified sjdrit) ami an a.jimuiis solntlon {\ in /XMh of [unvliloiitb' uf 
iiiercMiry. Even jn-otozoal parasites are well preserved by tlii^ met bod. When 
H\e<l, preserve in ilO per rent, alcohol, Mctht/hfrd s[ilr,i sluadd >,ot hv used. a> 
its acidity and other impurities may load to eiidiarrassment in ilu' n>c of aniline 
'itains. 

The corks of tubes containlnj^ ah*ohol should lie covered with paratlin wax to 
prevent leakage. In hot climates the wax of a stearine candle will la- bmml more 
satisfactory on account of its higher melting ]K)iiil. 

(’ollectors who desire to assist the Committer in furlhering ibe niiraiiist'd 
-tudy uf African ecotiomic entomology should send their matrrial to — 

77^e Srcrt lan/, 

lirHish Musf’iun {NuiHni} Hi story), 

Vrounnll //em/, Lumlon, S,ll\ 

11.— INSTRUCTIONS KOK COEEECTINO AND PKESEKVINC 

FLEAS. 

('uLLKO riNO. — Fleas are lound on both binl> and mamni:ils, but in order to 
-eeure them the hosts must be examined when alive or just freshly killed : for 
tleas leave their host as soon as it gets cold. 

Should the host be small, immediately after deatli it may be in aryanide 

bottle, or in a small box or tin containing a lew drops ol <‘hlorororm, i)i'ii/iiie, or 
ammonia. The Heas, after a few minutes, will be found dead at the, bottom of 
the reccptaele or among the hairs and featliers. They e,an then be easily jdekril 
up with a small moistened paint-brush and transferred at once to the alcohol in 
the collecting tubes. 

fn tile case of large mammals and birds the Ocas must be searched foi‘ )y 
turning back the iiair or feathers ; and they may he killed by touching tiicm with 
a brush moistened with spirit, benzine, or ehloiulbrm. 

The following is a convenient plan fur securing tlea^ found on birds ; — Tak(', 
a bird s nest immediately the young have left it and place it in a box, preferably 
one lined with white ])aper and with a glass tuj). A cei’tain imniher of thais will 
probably emerge at once from it ; but there will be many larva(i and [mpac still 
ni the nest. These may be reared simply by slightly moistening the nest from 
tunc to time, and mature fleas will frequently keep on emerging for six or eight 
weeks after the nest has been taken. The live fleas can be taken off the sides 
and top of the box with a camel’s hair brush dipped in ehhjroforin or lx;nziiie. 

If it is impracticable to breed the Heas in this inamier, the nest may be sliaken 
"p 111 a linen or paper bag (rontaliiing several drojis of chloroform or ammonia. 
After a few minutes the contents should be spread out on a white cloth or paper, 
and the dead insects can be picked up with a moist brush. Nests of moles, 
rodents, &c,, can be treated in the same way. 
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Ft irt itiijxH'tiiiit that tlie name of tlie liu^t should he aceurately determined, 
and tluirefore, wherever possible, skins of the smaller animals should he sent 
home for identification. Such skins would he returnctl, if desired. In the case 
of small mammals, the skulls should alway.- he .sent with the skins. 

“fliggers” or “chigoes” are highly specialised fleas, the females of which 
hiirrow heueath the skin of their hosts, on the more naked ])ortions. They are 
to lx; found on many kinds of mammals and birds ; and sometimes they ju'esent 
tlie a])pearance of small warts on the skin. Kor colleeting purposes, they should 
nut })e pulled out, but, wherever practicable, the infected portion of tlic skin 
shoiihl he cut out and preserved in spirit ; or the insects may be killed in sitn 
with chloroform and then rcjuoved very gently. 

l*KKSEiiViN(..— Fleas shouhl always he preserved in alcohol ; oO per eont. 
rectified spirit is found to be the liiost satisfactory strength. Each tube shoulil 
contain the fleas from one liost only, and many spt-ciniens should ])e sent, as 
freipiently there arc several species of Hea on one animal. 

LAUEJ.LtNO. — In every tube a label should lie inserted giving the locality, 
altitude, date, eollectov's name and name of the host ; where the name of the 
host is unknown, a number should be given corresponding with one attached to 
the skin. Labels should be written very clearly in soft [leiieil nr Indian ink. 

FaCKINO. — When packing tubes fur transmission to England, a piece of soft 
erimiplcd pajKH' should be Inserted in ('ach, in order to prevent the eonteiits 
shaking about in transit. Care should also he taken to fill all tubes eouipletcly 
witli alcohol before tliey are despatched, so as to leave as small an air bubble as 
possible. Uoject all corks that appear defective and see that eaeli cork is well 
rammed home and sealed with wax from a stearine caudle. Then [ilaccthe tubes 
ill the receptacles provided for them, and carefully ])aek these in a covering box 
or tin. 


Ill.-INSTKUCTIONS FOR COLLECTING TICKS. 

HauitATS. — All the domesticated and a largo miinher of wild inaminals arc 
subject to the attacks of these pests. Some species also arc to he found on birds 
(the head being tlie favourite point of attack), while others are peculiar to 
reptiles anil batraehians. Several kinds attack man, especially in the larval 
stagCvS ; hilt the most important huiiiau ticks belong to tlie genus 
(family Aryasidtu*), These are not permanent parasites, and must he looked for 
in native huts, rcst-}>laces, &e. : they bite only at night, and during the day hide 
them.selves iu tlie dust on the ground, in the mud-craeks on the floor and walls, 
iiiul also in the thateh. Fowls are subject to the attacks of a similar tick [An/ns 
lt€rsii'us)f which may he found under similar conditions in fowl-houses. 

Collecting. — Ticks vary greatly in size, not only in the dillereiit species, 
but also iu the various stages of development. Examples of all sizes found on a 
host should therefore be collected and a liheral of each should be sent. 

The males of many species are relatively very small com pa red with the females, 
and require to be carefully searolied for ; they may often be found beneath the 
gorged females, Males of l.mlidae may be recognised by having the whole back 
covered with u hard shield. 
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If tick> sire roughly reiiiuveil, ;in im]K)vt:uit part -lUv “ t-ihr iu'ail '‘-^will lu' 
loft lichiml, eiukuhlcd in tlie host's skin, ami ilu* s|Ka'ijm n -poiloil. They uiav 
U'st he rcniuvcd with a fon‘i“]>s, eaiv lu ing taken hi j^rip flu‘“ false 

head ” as close to the skin »>1 the iiost as possilile. If the erealnres will imt «‘unie 
;,\vay without breaking, they jnay be indiieml tn let hv tnuehing llu'iu with a 
l)rash or finger di[)ped in any oil. f e/v i/s. h .ss (or The 

itiiuute larvsie (“seed ticks ) may he reinov<Hl wiih the blade of a knife and are 
best scraped direct into the tube. 

All parasites from one Species of iinimal from otic localitv and laluii on the 
same day may bo jilaraal together in the same tube, but care must he taken uuf 
U\ mix the parasites of dlfiercnt animals (ea/., slieep and (aittle) tliongli from the 
^ame place. Especially is it im])ortant to keep jiarasites from dilterciiL localities 
'C pa rate, 

Killinc;. — T o kill ticks it is necessary oiilv to drop them direct into tin* 
preservative. If tin* speides ar(‘ very active, thev may he (omdied uilli ai aimTs 
hair brush moistened with cliloroforni or ammonia. Wium ['onditinii': air 
favourable, a good way to kill ticks is to lirop them into 2.) pt‘r cent, aleolmk lo 
nhieli 2 or 3 drops ol ether have heen atldcd. ddn* licks then die with (heir 
limbs cAiciided^ and can afterwards he transferred to the proper pre^ervati^ e. 

Pul::sl01^\^VT^VKS.— J t is [iroferable that ticks should always he pja-served in 
liquids. Either of tlie following may he uxal : t/r) (>.> [>er ('ciil. rcetifieil spirit; 
if this is not procurable, mnliluted wliisky or gin may hr suhstitntc'd, though 
nmch less satisfai'tory ; (/>) 3 ]K‘r cent, solution of foniialin ; care must l)e taken 
(hat the solution is not made .stronger, as it would then render tlie s[)eclmcnH too 
hard and brittle. When plenty of material is available, botli methods of preser- 
vation should he used. 

IjAHELLING. — Write UodiUj un a slip of good white paper: ( 1) name of Imsl, 
or a number corro8[)ondlng witii one on the .skin of host, if the lailer is siait Ikmiu’ 
for determinatioji ; (2) locality in full, ii jt omitting the C(dony or Ib'<jtec(<jra(i\ 
and in tlie ca.se of farms or native village, giving the apjiroximale distance from 
the neare.st well-known lowiishij), mountain, river, &c. ; {3j itltitnde; ( Ij full 
date; (5) name of collector. Wi’itiiig is best done with a fairly solt. lihirk 
graphite The label thus prepared should he placed m.v/r/c tin? tube with 
the Specimens. If ordinary writing ink is used tlie label mnsl be atfacheil to 
tile outside of the tube. When it is desired to semi i'nilei' notes eoneeriiiiig 
certain species, take a piet'e of soft tissue [)a])er, write a ninnhi*r on it iti piineil, 
then fold up several specimens of rnie species in it : the ]>aper should he folded 
over a good many times, and its final size sliould he Kn(?li that it tits tightly into 
the tube and cannot become unfolded in transit. Under a similar number an 
account can be sent iioim! of tlie lialiits, &c., of the species. In the ease ol 
distinctively coloured sjiccic,'^, the colours should he noted during life and iliily 
recorded. Any notes on habits, dislrilnition, fretpieiicy, tS:c., would he greatly 
a|ipreciated. 

PaokinTi. — 8ee that the ('orks of the tubes are well rammi*d Inmie. Ki‘Je<‘t 
all defective corks. When the tubes are being finally closed, a lightly crimijihjd 
piece of soft paper may be inserted to prevent the specimens moving about too 
much. The tubes should also be (juite filled up with the preservative. A large 



234 


.rA8. j. SIMPSON — entomological 


iiir-l)ii}}blii may bu jivokUmI by tfie cork to one side wbcii piisbiiij^ ii 

liotmi. Wlicn the lube has Ijceii closi'd, tbo cork and the crlges of the tidu 
should be covered M'ilh melted wak to check leakage ; the wax from ;ui onliiiurv 
strarinc (or mining) candle will be tbiiiid most satisfactory. The tubes must be 
returned in the woralen (‘a«cs j)rf>vidcfl. and these <hould be carefully packed In 
a covering box or tin. 

IV.^IXSTRUCTFONS FOR COLLKCTING AND PRESERVING 
HED-HUGS (CLUICIDAE). 

Coij.KCTiN'G. — When u lioufie In the Iropio is found to contain bugs, the top' 
of all the nios<pnto-nets should at (nice be examined, as tliat is a favourite resort 
lor these insects. Rugs may also be olitained, when troublesome, by spreading a 
broad ring of pyretbi’um powder right round the lower sheet or blanket u}>on 
which the sleeper lies : every bug that cross(is this to attack him will lie found 
more or less disabb-d in the morning. 

Wliere {owls are kept, the nesting-boxes should be |>eri(Mlieally examined, for 
these will often b(‘ found simply teeming with bugs ; and this should always l)e 
suspci'ted when the fowls are found to be laying away from their boxes. Ihigs arc 
also to be found in some birds’ mests, cspeeinlly tliijse of swallows. (}tlier species 
specially attack bats ; these are mostly to be found in the cracks and cramiic;' 
about the places where bats roost, and can be driven out by the use of ammonia 
or tobacco smoke ; sometimes the insects are found attached to the memliranc of 
the bat’s wdngs, wliiidi should always be cai’cfnlly exHinincd. 

It is (juitc probable that on fuller investigation different sjiecies of bugs w ill 
bo found fri‘<[uenting the lairs of many other animals. 

Killing. — ‘These insects may either be killed in the cyanide bottle or dro[)pcd 
ilirectly into the [ireserviug fluid. 

PULSLUVING. — Ih'd-hugs should urmr l)c preserved dry : thev should be ke[)l 
in fh) per eeiit. spirit or 3 per cent, formalin. As far as possible, each tube 
should contain the bugs from only a single host. 

LAUiiLLiXG and PacKIXCl — Sic the instructions given for ticks. 

V.~1)1PTKRA (TWO-WiNGED FLIES). 
INSTRUCTIONS FOR COLLECTING MOStilUTOS. AND 
OTHER SMALL OR DEIHCATE FLIES. 

CoLl.Ki'Tixo, — Many species of m()S([uitos may be ol)tained during the day 
in shady woods nr forests ; others prefer open, swampy ground, and can best be 
secured in numbers just after sunset : others again eiin be must eonveiiiontlv 
collected in houses. Wlicn eaugbt with a net in the open the insects sliould be 
brought home alive in glass-bottomed ])ilUboxes. In lionses. it will be foniid 
that most of the mosipiitos fiy to the windows at dusk, and they may then be 
caught In the following w'ay : Take a pill-box and firmly Hx across the 
bottom a strip of blotting-paper. (ui which place a dro)i or two of chlon)form 
or ammonia : tiu* box sliould then be put over a mosquito on the window ; in 
^ few seconds the insect will be partly stupefied and can then be transferred 
at once to the cyanide bottle, the box being immediately placed over another 
insect, and so on ; by this means a good series can often be obtained with 
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(‘Oinjmnitively little troubli'. Tlio^c in^cefs tifii'it cotloct in some numluTs 
'liu'injt tile (lay on the tlmti-h iiijiidc nativi* hut<, iiiul main mav oaytured 
« tth a few f!wee))s of tin* net ; speeial a I ten! ion diunld also la* jjiven to tliose 
ipeeies which attack domesticated animals. Mos»piitos nmy he hreil quite 
casilv from larvae, and this inetliod of eollei'tinjx should he adopted wlnmevtT 
practicable. 

The minnte insects known as ’\satid Hies ” {Sitnuiluni^ f^hlrftoloitius aial 
Cubroides) should he earc fully {‘olh'cteil. Simulifnn, s<i far as is at pr<‘s<Mt 
known, breeds in shallow runniniy stream^. Tin' larvai' attaeh themselves to 
the stems of plants and st<mes ; when matured, tlie Hies ai'c readily load hy 
plaein^ the larvae ifi sifn on portifuis of the jdant or nn >toin‘S in a ^lass vessel, 
wliieh should be coviTcd over with a piece of rulilx’r shi-etiiio. \\ ater must not 
he added or the larvae will die otV rapidly, 'rim plants or si ones, Imwevi'r, must 
he kept moist, /^hkhotumtfs may 1)0 looked for in latrines and damp shady [ilaia-s, 
f’ldicoiflrs nhen swarm alonjj rivers and (dstnvlicre ; the memhers o( this o;<miis 
are all minnte, and examples slnniM lie pia'scrved in aleoliol as iveil as iu a ilrv 
condition. 

Ivt When the mos.|tiitiis, Scr., iiavc hccii hroiioiit home alive, tliey 
may !>e killed hy tiio method deserilied iiinh r tlie ln'iidiii.i^ “ Urass elilmofurm- 
hotile.” Ammonia may he used instead of ehloroform, hut on no aiaamnt should 
they 1)0 sliaken into the killiiin- bottle as they are tlms Inevitably daiiia<i:i'(l. The 
lioxes siiould he afterwards left open soiin' tiiiu' liofore heiin; osetl aj'iiin lor live 
insects. 

PilKSERVIXG.— For all ;^ener:il jmrpnses it. is desirable that mosquitos slmnld 
he preserved dry, Speeimens to ho identified must (nt no acnmnl Ite piaeeil in 
.spirit. Mosquitos must bo dealt with f) 00 !i o,v po.<.<<dt!<‘ nffrr drnf/t^ (or they 
very rapidly heeome dry and stifV, in wliieh state tln*y r’amiot he touched witlnml 
hreakinjr and are therefore useless for transmission. 

The in.«erts may he sent home either jiinned or unpinned, ii tln' 

following proees.s slimdd lie a(lt)pted. Cot a small pu'cii of paper oj suHieieiit 
r'ize to wu'ite on it all data e(jmK‘eted with the s[>(‘eimeM to he pinned, as follows : 
name of loraCdif^ including <(ltitndr if mioessary ; daff day, month, year '-'tliii>, 
ih XI. 9H ; ndlerUfr s name \ any rrmurks ufhdfrrsf^ c.y., “Most troiihhssomi' 
.'pecies in district,” “Abundant only in oju'n swamps, Uncomiiioii, 

d hen take one of the fine No. 20 pins and thrust it through tfu! middle ol tliii 
ino.'qiiitoV thorax on the side, gently pushing tlie insect tvvo-i birds ol the 

way lip the pin and taking great care not to break off the logs ; this may 
conveniently he eftectiHl liy streteliing a corner of a handkiu'chief lietween the 
fingers and tlien gentlv pushing tlie jiin througli tlie fabric, 

In the ease of mosquitos, a good iiiimber of specimens of each sjiceies (hnt not 
more than half) should he pinned through the side of the thorax instead of from 
above ; while the majority (say two4hirds) of the midges and sand Hies should 
he pinned in this manner. Then place the paper on a piece of cork or peat with 
the writing downwards, seize the pin witli the forceps {helov' the sp^icimen) and 
thrust it through the paper, and finally, with a pin, arrange the wings so that 
they ])rojert at an angle from the body and dispose the legs symmetrically. 
This latter operation must he performed very gcnily. and l^^' 
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that hairs and scales are not riildiod off : as the tissues contract in drying, the 
legs and wings are very apt to get pnll(‘d out of place, and to correct this, the 
s pee i mens should be examined once or twice during the next day or two. If 
precisrdy the same data apply to a number of specimens, it will be necessary 
to label ijnly two or thrr'e, provided that a small label bearing the same 
number }>e attached to every specimen ; or else this may be indicated by 
drawing a pencil Hue round the whole group on the bottrmi of the box in whleh 
they are ultimately pinned. 

Packing, — Pinned speciineas. — The inside of the box into which the inseet^ 
are to be pinned should first bo rubbed with a piece of sponge, or swab of cotton- 
wool, soaki*il in a saturated solution of na]>hthaiin in chloroform, mixed with nn 
e(pial (piantity of ine<lioal (bceehwood) creosote : the mixture being applied until 
the (iork-lining shows through the paper. This process will prevent mould and 
keep out destructive insects. Tlie specimens should tlien be very firmly pinned 
into thf' box, a sliofit of newspaper or other soft paper sliould be placed over the 
side containing the insects with the edges projecting so that on closing the lid li 
is held firmly in position. This minimises the risk of injury In the {;veut of any 
of the specimens becoming loose in transit. The box containing the pinned 
Insects should then be well u'r<ipped\\\ <‘otton-wool, shavings or moss, and enclosed 
in a coveu’ing wooden or tin ))ox. 

I'npiuned specimens. — These should be patched in the following manner, 
Imnu'diately after iMung killed. Take a very small piece of cotton-wool, tease 
it out into a light web-llk(* mass, put this into a pill-box and so arrange it that 
it fills about two-thirds of the receptacle. Pla(M* the mos(|uitos or other small 
Hies upon the wool, care being taken to distribute them evenly, and not tod 
oloseiy, over its surface. A very thin web-like layer may then bo placed over 
the insects, but there must be no pressure upon tlu'in, tipitf pockincf must he slriciltf 
ore/dcf/, and unravelled plugs of wool must not l)e used. Drt/ ritfid specimens 
cannot he pached in this iraj/. There must be only one layer of insects in each 
box. A single dro]i of medical creosote should be placed on the inside of 
th<‘ lid of the pill-box ; if ton much (‘reosote be \ised, the s))ecimcns will be 
permanently tliseoloured. The data should be written, as above, on the outside 
of the box. The pill-boxes may then be carefullv packed in a strong larger 
box for transmission. When sutfieient specimens are available, it is advisable 
that both nu'thods of packing should be useil. and in the ease of biting Hid-, 
some of each kind shmdd also be preserved in spirit. 


Va,-INSTUIICTU)XS for collecting larger 
DIPTERA (TW0~WINGED FLIES). 

CoLi.ECTiNG.— 'In general, flies should be brought home alive in the glass- 
bottomed jdll-boxes ; but wlien largo numbers arc being caught this is sometime' 
impracticable, and a cyanide-bottle containing pieces of soft crumpled j)apcr 
should be carried in the field. It is worth noting tliat Di])tera may often he 
captured in quantities by sweeping in open marshy ground nr in damp shady 
places. Wl\en a good many have thus been secured in the net, it should be wavetl 
rapidly backwards and forwards with one hand, then with the other hand tlie 
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(»f the net shonld he sei/Anl near the liottoin to imprison tlu- Hie^ in a 
onall space ; this portion cun then !>e placed bodily into the killiji^r-hottle for a 
minute or so, and when tlie insects ecase to move rlie\ can all be transferred to 
the lujttle. 

The flies whicli are most nrtrently required art' those wliieh suck the l>!ood of nnm 
ainl animals, ami of these loni; series should hi* simt from everv difVerent hx atitv 
visite<h T(fff(/i{i(l<Jt, Sfomo.tys^ and tsetsi'-thes ( t;/r)>s//oO may id'len he eapfured 
while attacking man and otlier mammals; and il slionld li,' nincmhered llial 
freshly-killed animals are oftiai as attractive, if nut nmreso, than liviim nm*s. 

Kii.linc.— F lies hmii^ht homo alive may he killeil liv the mrllunl rccom- 
mciided for mosquitos. 

Presekvixc.— For Gfenern! purposes these insects should he preserv*-d <lnf, 
cither pinned or in papers. 

/V/oted Speritnrus . — For insects not larii'cr than a hhii'-hnttlr a No. It) pin 
-hould be tisod. and they shoidd lx* treated In o\aetly tin* sann* manner as mo- 
qiiitos. In the ease id larger flies, they may he pinned with the lon^^ Nn. li! 
pins. The insect should he pushed up the pin fur at Ica-t two-tlilnF uf it', 
length, and a i*ard, on wliieh all the data have hcett wnttmi, should he run up the 
pin (dose beneath the ins(‘ct, su as to serve as a support for ils le^s. 

/ Nyicc/mc/O';. Prepare a number of reel annular piiau's of falrlv thin 

sof'f paper : 2 x 2.1 inelies will bo the most nemually useful si/e, hut 2] x d incluv 
would he needed ior the largest Dijitera. Take one of tlie^* pap(*r> and write 
on it all the ])artienlars fd (‘apture. ineliidinn the lorallty, date, nann* of collroior. 
Xe. Make this into a ‘‘eiisliion ” envelope as deserlhed and linoired mi jia^e 22!^ 
and pack onit/ oifr insctd in eaidi. iVcrec i/sr (jmu to lostrii tfir rihjf of f/tt‘ rifri’loprs. 

PaCKIX(0 — /VyooY/ ItL'trcts . — Th(*se slioiild he treated in pria'isely the same 
maimer as mostpiitos. In the (uise id larne insects, spm-ial can* must he taken 
tliat the pins are firmly driven into the hot loin of the hov as far a> lh(‘y will n'>. 
In doinj' this ticver hold the pin above the insi ct. hut :ilways /-c/no* il. 

/n.<erts i/t l\ipcrs. — For jiackinn thesi*, take a small tin or wi)od(‘n box, pour a 
few drops of medical creosote and also a spoonful of mrllrd iiaplithallne into il to 
prevent mould. Covm’ the bottom with a sheet of paper, llieii eatvfidly put in 
till* envolo])CS in snch a wav as to loifu'mlsfi (In' prr^sttrf on the insi'c.ts, and 
rejdaee the lid as soon as possible to prevent the c\apoi'alimi ot tin* erefisolc*. 

hen the box is full, place a layer of f(*ase(l-oiit eotlon-wool on tin* lop ol the 
em el<>p(\s, usino* just suffi(‘ient to prevent them from movin;' about v'ifhont ninluly 
/‘/■rsfi/iif/ the specimens, (‘arcfully pack the box in a covering ho\, and disjialeh 
it as .soon after it is filled as possible. If tlie >])e,einH‘ns have Ix'cn kiqjt for .dx 
weeks or so before posting, put a. few nuin* drops of creosote on the cotton-wool 
'“‘•vering tlie envelopes. Oti no account must an excess of creosote he used or II 
will (liseolonr the insects. If medical ereosoh* or other preventive (d‘ mould 
is not procurable, the insects must be kept in wooden boxes only and as fri'c 
from damp as possible. In very moist climates it may he found nece.ssary to 
'■xpo.se snoh specimens near a fire from time to time, or to place them in the sun, 
‘■are being taken not to allow ants or other dcstrnetive insects to gain access to 
ihem. 

D 2 


2i:t67 



238 


JAS. J, SIMPSON— EXTOMOLOGICAL 


Vl.-TSETSR-FLTES. 

Some op the Points ok whioh ()bskuvatiok« ake wanted. 

1. N aine of colony and nearest station, river, lake, &c. It is noi 
always possible in England to identify native villages. 

2. fVhere vauyht.^Ow road, at ford, in village, close to village, far from 

human habitation, on railway, ki'. 

3, Altitude^ if known. 

4, 'rime of day. — If caught at night, ? moonlight. 

o. Nature of eouatry . — River bank, grassy plain, dense forest, thorny soruh, 
&c. 

d. Presence or absence of water. 

7. Dry or wet State whether the grass nr scrub is burned in the dry 

season, 

H. Presence f)f more than one .s^icciVs. — This is easily overlooked, as some 
of the species are very similar to one another. 

th Niimhrrs of fbf. — Half-a-<h)/en, numerous, very numerous, swarms, &c. 

ID. Hotio of the seres. — Males usually outnundxM’ females. 

1 1. Do ihe tli(*s hit(‘ tlirough clothes y 

12. Have you ohstMV('d any bird or insect jircviug r>ii tlie flies? 

13. Do the tli(‘s go to the water to drink ? 

14. Are eat tic, sheep, goats, or horses kejit in the Hy region ? 

lo. Presence or absema' of slee])ing sickness. 

Observations carri(Ml on month after month at one spot are of more value tliaii 
spasnuxlie res<‘areli in divorso districts. 

VII.— INSTRUCTIONS FOR COLLKCTINO LICE. 

I. — Suckinrj Lire (Axori.UHA). 

ddie true or sucking lice are phieed l)y most systematlsts near tlie RiiynchoTa 
(IIkmit I'kua) and the Thysanopteua. Their mouth organs partly consist of 
veiy tliin, long, piercing-bristles. These are, however, very difficult to see on 
account of their extreme thinness and lack of all colour. Ry means of tliese 
organs the Akopeuka can he distinguished from the so-ealled hiting lice. 
M aei.i)pha(;a, which live on the hair or feathers of tlieir hosts and whosr 
mouth ]>arts are ada])tcd to biting as opposed to sucking. 

The Anopi.ura can he found on all mammals of all sizes. In most cases thev 
tain Ix' eomhod out from the hair of their hosts with a common tooth-comb. In 
the ease of mammals with very slight pelage it is better to search the skin for 
thesis parasites, which can be killed hy dropping a few drops of chloroform rm 
them, and can then he removed with a small brush or a pair of forceps. Asa 
rule, only a few individuals of any one species of mammal arc infested with 
Uee, but in these cases the insects generally occur in large numbers and 
especially so if the animal is young or weak. It is very advisable to 
examine a large number of individuals of any one host, especially of those from 
whicli no Uee are as yet recorded. Lice are especially desired from all carnivora, 
such as cuts, eamivorous whales, kv. Aquatic animals such as seals, are often 
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\n(e^ted with lice in the nfiglil)OurluKKl uf th, nu,o and inuutli, rv.n whni il,on- 
aro none to be found on otlier parts of the IhxIv, I,ai-v .puintitie^ ea.-h 
species shoulil be collected, and ;d>o larva' in all ihcir sta^r-. 'Hu' arc also id' 
very great impurtuncc. They are always laiil on the hairs, aial ihcliaiiv sluaild 
he cut ort’withtlie eggs miherhig to theni. The parasit. s from each iudiviihial host 
should always be kept separate from any others, wheihn- these an* cidleeti d on 
the same species of animal or a diltorenl one, ami it slmnhl hi' noted that a> lie* 
parasites leave their host as soon as it gets cold, tlu-iv diuuM In* no loss of time 
in examining the dead animal, liice can freipiejitly he eollreti'd from mammah 
in captivity in zoological gardens, especially when they are freshlv captured. 
For preserving lice tin; following method is reeoiimu'iided. The paradle. and 
their eggs and larvio have simjily to he placed in a small gla>s tiil.e tilled with 
alcxphol. A label should then he inserted giving the iianu' of the ho>|. ihe dale, 
and locality. When reconlnig data the lollowmg pmnls are e>sen(ial : (1) 
Hxact locality and il> altitude : (2) date : (d) the name of the host, ami if tin> 
is unknown, a number corresjionding to nmnhered speelmens of (he host ; 
(4) the age aiui sex ol the host ; (d) condition of the host, i.r., whether weak 
or cmaciateil, or In good comlitioti ; (d) position on the body i>f the luel ulu n- 
lice were chicHy found and also jiosition of the i ggs ; (7) eolleetor's name. 

] 1. — Live (M AM.()CIIA(..\ ). 

liie biting lice or M ALLoI’M A< i A, which live on hair ami featlu-rs. an- in nu 
way related to the previously mentioned Axoci.ritA, hut aie N i:iJ itoc i kua 
allied to the CorKoGXATHA ddiey midoiihledlv hear a striking 

sni'erHcial resemhlanee to ilie Axoi'mjiia, esjieeialiy as tiny possess tarsi with 
strongly develojjed claws, and the thorax and ahilomen are strongly compressed 
dorso-ventraily, but notwithstanding all these ('haraeters they are In no way 
related. 

The biting lice living on mammals (sometimes called hair bee) oeeiu’, like I he 
Mieking lice, on all mammals, and the eggs of these parasites, which arc very 
iinportunt and liavc a charactcrislie- shape for imeh spi'i ies, slimihl be t;arefiilly 
collected. The feather lice nr biting lice round on birds I'annot he eonihed mil 
from their hosts, whicli is the method suggested for tlm previonsly-mentioncd 
insects. These must lx; taken off from the ho.«l with a hnish previously 
moistened with chloroform or benzine. On one sfieeies of bird ipiite a mmdier of 
lice of different genera and species can often be found, d'hc eggs of featlM-r 
lice arc generally laid on the under surface of the feathers and frerpuMitly on the 
base of the feather, and as tlicy arc nsnallv deposited in little groups they eaij 
easily be cut off and ])rescrv(‘d. Collectors shoidd note that some species of 
Mallophaga, like the Axopi.i'jiA, often leave their host as soon as it geU 
cold. The method of preservation for MAjJ.ot’HAGA is the same a.- that 
recommended for the Axopluka. 






THE AFRICAN SPECIES OK CUl.KX ANl) Al.l.lKO (iKNKU\. 
By F. W. Ei)wai:i)>. U.A. 

{Published A?/ permission of the 'rmstees ihr llntK^h Mosnun.) 

The writer’s originai intcntidii in [luhlishing iliis jiapn- was \o iriv,> a ki‘Y for 
the identification nf those Afrieun nios([uitos wliirh niiirlil Iv lalo-n hv \hv lum- 
>^poeialiHt for species of Culei, without attempting to tonn auv npiuioii^ as to iho 
value or limits of allied genera. A study of tlie inse<‘tN liowevt'r. led to the 
realisation that scale characters, in this group at least, aia* lua of \er\ great 
value for separating genera, and euiise(pieiitly {]\o present jiaper gl\es ih<‘ auihorV 
views of the claBsiH<‘ation of tlie C//lr.i' group, and is uiori' e»Miiplet(' than it 
might otherwise have been. Time lias not yet lieen availal>le t(» d(‘al with those 
spceic.s which have flat scales on tlui top of the head or on ilie seutelluin 
( Siepo my ia group). 

It will l)C noticed at oncc' that a large* iiundK r of names (nearlv st ventvj have 
been .sunk as synonyms, atid it may be as well to point out that this ha-, a> a rule, 
only been done after a careful comparison of tin: types. Wiuni* there i- room 
for doubt as to the synonymy of \\\n naines, this has hern fn'ely admitted. 

All that is claimed for this ])aper is (hat it may make (In* determinalioii of 
good specimens a little easier than np to the present, d'lu* group (jf speeit*s in- 
cluding Culox invid/osKs^ and sotnc other sp(*cics. are V(*rv ililheult to elassif\ , and the 
author has not been aide, mueh to his regret, to find anv elearl\ marked dislinetioM'. 

The CuMctOAK as a wliole are (*lassitied as inllnw- hv I.l.-Col, Aleot k 
(Ann. Mag. Nat. Hist. (8) viii.. p. 241, 1911) : — 

Sub-family A. Corethrinae. (ih’oboseis short.) 

Sub-family B. Culicinae. (Proboscis long.) 

Section 1. MkoaloKHIM. (Proboscis very haig and bent dowuwanis. 
Usually large metallic s])ceies.) 

Section 2. Kpialukoi — Ano])h(dinae of d'lieobald. (Palpi long in <v.) 

Section 3. Culk/ales, comprising Cnlieinae, 1 1(*i)tapld(d)omyiiiae, 
Dinoceratlnae, Aediiiae anil IJranotaenilnac of 'J'licobald. 
( Metanotuin bare.) 

Section 4. MetaxOTOTUICHA, comprising Tiichuprfi.-o|H»ninm*, Dcn- 
dromyinae and Limatinae of J'heobald. (Metanotuni 
bearing bristles.)* 

This grou])ing of the main divisions of the family is In the ju'eseni writer’s 
opinion the best that has yet been proposed. Many reecnt authors have adopt«‘d 
an essentially similar plan, but have made only three divisions of the Cri.icJNAi; 
(or, where the Corethhinae arc regarded as a se])arat(* family, three sub- 
familiea of Culicidae), the MegalorihXi (Megarhininae of Theobald) being 
included with the Culicales. It seems better, howevci’, owing U) the many 
differences of structure between the two groups, to keep them separate. 

[It has very reasonably been suggested to me that it is advisable to use similar Uirnnuations 
for the namM given to groups of equal value ; and further, that it is itiadvinablc to interfere 
with the established name of “ Aiiopheline ' for the malaria- ijarrying uiosipiitos. Mr. («iiy 
Marshall proposes the names (1) Me;fttlorfii/nna, (2) Atmjthelhor. (.jJ and (4) 

trichhia^ for the four sections of Culicinak. and with this proposal J entirely concur.-— 
A. .^cock.] 
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The OiJiJFAEHs may he divided further Into two niaiu groups as follows : — 
Sul)-«eetioii I. CuL [CIDER. Paljji of longer than those nf Q. 
Suls-secticm II. Aedidhs. Palpi similar in botli sexes. 

Further suh-division, exee])t into genera, is unnecessary, and proljahly not 
advisable. 

In the follow iiig table are ineludetl all those forms of the Cl!Licii>K> 
(Theobalds sul^-families ('’nliciudc and l]vpi<ipklchii\ti]jinai^y) which have no flat 
scales on the seiiU^llum or on tlie middle part of the head. Tlie genus Lndhnr/o 
has also been included (oving in the similarity of the females to Cu/vr^ and the 
fact that not all the species have a Hat-sealed liead. 

7'ahle of Oi'neni. 

1. Male ])alpi much shorter than proboscis ... ... ... ... 2, 

never tiiueh shorter than proboscis (in lltcolmldio 
spulhip((lpis they often shrink and curl up, so as to 

shorter than the jtroboseis) ... ... ... d. 

2. I fugues all simple in both sexes ... l^KOTOMKL ancX'ONIOX, p. 244. 
Fore aihl mid ungues dentate in both sexes ... [two imdeseribed species], 

d. Male palpi api)arently 2-jointed 4. 

3-jointed d. 

4. Fore and mid uiigues of female simple ; tii'st fork-cell in female 
shorter tiian seeond ; wings nearly hare on lower half 

LIj DLOWIA, p. 244. 

Fm'c and mid ungues of female dentate ; first fork-c<dl in female 
longer than second : thorax deep yellow at sides Banksikella, p. 24d. 
d. Last two Joints of male palpi thirkened, terminal usually shorter 

than ])enultimate and tinned slightly downwards (fig. 1).., ... fi. 

Last two joints of male palpi thin, miieronate and curved upwards 9. 

(1. Fore and mid ungues of male and female dentate (both claws) ... 7. 

All nngties of female, and hind pair of male, simple ... ... H. 

7. Female palpi more than half as long as proboscis ; wing-seales 

broad, legs densely clothed with outstanding scales ^^luciDUS, p. 246. 
Female palpi less than half as long as ])roboseis ; wing-scales 
mostly narrow; legs without outstanding scales Ochleuot atus, p. 246. 
fs. Smaller claw on fore and mid tarsi of male toothed ; large species 

Theobaldia, p. 251 

Smaller claw on fore and mid tarsi of male not toothed : medium- 
sized, usually yellow species ... Taemouhyxchus, p. 251. 

t). Terminal johil of male palpi very short (fig. 2") ; wing-scales all 

broad Maxroxioider, p. 253. 

Terminal joint of male palpi nearly as long as or longer than 

penultimate : wiug-seales mo.stly narrow 10. 

10. Male palpi with a row of outstanding transparent whitish scales ; a 
row of fiat opalescent scales round the eye-margins in both sexes 

Culiciom-Yia, p. 254. 

Male palpi without such scales (fig. 3) ; fiat scales not continuous 
round eye-margins CuLEX, p. 256. 
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Tahh of 

( of lllO ^M’ou[i (iiot iiicliifli’vl in tin- tnlilr). oh rnrn-inukinii, 

iioiii-ly nlwiiys liuvo i\ thii— raliil liruii). 

1. For(; Jincl nml inji,nios touthoii . ... ... ... ... ... 

All iiiiji’iies ... ... ... ... .'i. 

2. lliJid iinoucs lootin'. 1 ... ... ... ... ... ... ;{. 

,, .. siiiipK' ... ... ... 1. 

;i. Palpi more than half length ol prohuM'i- ; .mmIos hioml ; 

loLfs .M t n nt p. 2 hi. 

Palpi li>> than hall li'ni^^th oi pnihn-ci> ; -oalr^ ii;nrto\ ; 

lej^s not j^hauoy ... ... ... ... 0( n i.»,i;o i \ 1 1 s, p o pi. 

4. Thorax hriuht yellow at tin’ >i(le- ... ... 1 ) ksi m:ll p. 21.). 

not hi'iolit velhiw at '<Mh s ... ... ( tt l.i; in> i a 1 1 s, p. 2 hi. 

I )i‘-litK*tiy yellow speeies ; lai'Liely w'ilow T.u;,S’ luuil vx< tn>, p. 2.')1. 


Not yolhfw .-peeies ... ... ... ... ... ... ... 

<i. Wtiij^->eales all verv hroad leoinpare aUo . h t/nu/u/it/ ) 

.M AN.so.Mol l)l>, p. 2.*);h 
„ iiio.'«lly narrow ... ... ... ... ... .. 7. 

7. Ileail nlo^tly cove red with llat >eah^ (a^ in Slnjvniifiit, ete. ) 

liFOLoWl A, p. 2 i 1. 

„ narrow curved M’ah ^ ... ... ... 8. 

X. Head nith a row of stnall llat seale.'i rouiid the cye-niar^ins 

('[!Mrlo\tVIA, p. 2o|. 

I [cad without flat M uh's on tin* o<-eipiit ... ... !). 

0. La.‘<t two joitil^ of hind tarsi white hi ijumvia ( .M k<. vrr lkn }, p. 211. 

„ „ .. not uhite ... ... ... ... lit. 

1(). Lat'fre to tnediuni--i/.(‘d -pceies : lenmra and lihiae with [)jile sjiot,- 11. 

Fennu’a aiul tihiae not -potted .. ... ... ... ... Id, 

11. Thorax with di.stiiici narrow white lines; a ]»ale rin;^ )»fd'ore tip.- 

of femora Thoo, p, 2.Vi. 

Tiiorax without wdiite lines ... ... ... ... ... ... 12. 


12. Thorax with the anterior iw(j-tliinls, or at lea-t the jNid<lle third, 
with ])ale seah s ... ... ... ... (\ ijntt.sifjriidns^ 

Thorax not >o marked ; spot.s on leos more immrroiH f '. li^jripfs, ji. 2<jK 
Id. Thorax with the anterior two-thirds Ix ariiij; jiale scale.- ... ... 14. 

j, almost uniformly scah'il ... ... ... ... ... Id. 

14. Violet-blacki.sh sjjecies ... ... ... 7V//'/o mvftilfkns^ p. 2.')2. 

Not violet-lda<‘kish sjieeies lo. 

Id. Alxlotninal si'^onenls w’illi jnilc median hasal spot- ( \ (uiiut}iori.<, p. 2dlt. 
„ without smdi .spots ... ... ... C. ovnsitnids^ p. 'idlh 

16. A well-<leHned margin of wliite seules to eyes; sniall -jiecie.-, 

with small whitish hasal spots on al)dominHl segments 

Ptud. fusetuti^ p. 244. 

No weli-sleHned rim of white .seales to eyes frcxcepi sometimes in 
(\ yra/iaoi i) ... ... ... ... ... ... ... 17, 

17. Large species, joints of tarsi hasally Ijanded 'f'hf’o. f/nnuUta^ jx 2.51. 
Medium-sized or small species, tarsi not banded, or randy with 

baaal and apical bands ... ... (JULKX, p, 256. 
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(ienu^ Pkotumecan’Oconion, Then. 

Mon. Cnl. V, ]>. 4()2 (1910). 

1. P. fuSCUm, Thco., Mon. Cul. V, ]K 4(j;i (19l0y 

tlu; <^enerio cluiractorn will at onco distinguish tlio mah^ from all tho 
rrlatod generaj the feinalu is a, vn-y obscure insect, and might easily he mistaken 
for a .small CtUrj-, a Cnlirioinyia^ or an A('des. It ])erhaps bears the greatest 
resoinblanco to ta ('ulicwmj/w^ since it has the same rirn of white scales round the 
eye-margins : but an exumination with the microsco]>e shows that the white 
scales are narrow-curved and not Hat. I\ fnsna/t Q can be <li.'tingnislicd fn>in 
Culex yrakinni and its allies by the much longer bristles rm the thorax, 

(tciuis Luoi.owia, Theo. 

Mon. Cul. IV, p. 193 (1907). 

I'heo,, Mon. Cul. IV, p. 282 (1907). 

Radiorulcx, Theo., Rec, Ind. Mus. If, p. 29.) (1908). 

/ILspidinu/in, Theo., Mon. Cul. V, p. 245 (19U)). 

Th(^ essential characters of the genus are (T) the apparently 2-jointed 
pall)ij of which the apical joint is swollen : (2) the short fork-cells, es[>ccially 
the Hrst : (3) the rather pccnliar shai)c of the marginal cell ; (4) the nearly bare 
posterior half of the wings : (5) the structure of the ungues, whicli is essentially 
the same as in C^nlex^ but the larger claw on the anterior tarsi of the male always 
has two teeth: (b) the long antennae of the d, usually longer than the 
proboscis. 

Ludiowia was founded on Minnnuyia (?) rlnnnhcrhdni^ Ludlow, and Radioi'ulf’.r 
on /L vlavipaliHis, Theo. An examination of the types, however, shows that 
these are in reality one and the same species, llispidirnyw hiqvdo^ Theo., i> 
very little dift’ereut from L, dtauiheidaini, and Meyacuie.t: ulhitards^ Iheo., ha> 
all the essential characters of the genus.* 


7V/5/c uf Sjfccies uf [.^iidlowia. 


1 . 


2 , 

3. 


Head with mostly narrow-curved and u])right-f()rked scales in 
middle : last two joints of liind tarsi white (subgenus M<(j<i(udc.r) 
Head mostly covered with tiat scales, except for a very small area 
behind : last two joints of hind tarsi not white (subgenus 
LudliHcitf 


Large species, 7-8 mm. in length 

Small species, 3 nmi. in length 

Legs narrowly banded, last bind tarsal joint whitish 
,, uniformly dark ... 


pbnuuso. 

phii'crnu. 

{duimberldiniV 

hispidii. 


Since the aliove was in I have had an opportunity of examining a male of /Lr-' 
mimomijlofiirmh, Newst. [nde p. 2li6), from Derri. N. Nigeria It evidently 

belongs to the aubgenus MeguctUex of Ludlviria, 
t This species does not occur in Africa. 
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1. L piumosa, TIkh)., [('uirr) Mnu. (HI. 1. |,. :;:;i ( limi I 

Thru.. Mon. ('til. II, p. diMH i. 

Ihe hiinl tarsi ot tlk* tv[H' nl pliif,«K<^o mit inissniL:. ainl as TIu-dImHI jmts a 
nikry a^/ainst his slattaiiont that rlu* hin<l ;,,v Mniph , I a^Miiin' that llupv 

uiTf absfiit wlien thu inst'ct ^\■av (h-M-riinsl. rii,- nnlv .lillrivihr I .an m-o 

lK‘nscc.ai tlic l,' p‘> <'i A. plumnso anil J/. i- that in jjn hanu i- iho 

upri^rht I'nrkeil M-alos nf tj,r In :nl arc dark, vvln ivas in the laltcr tin v arc ncIIuw. 
There is variatiun in this iv^|.crl. Ikovcv.m. in ihc .,u:,l} rlr* (fnur dH-riincns) o| 
.1/. nihitarsis, Thcnhald iiicorrcct ly dcM-rila- and I hr ha r and mid 

(iii;,OK*s ot tile J M. allntiirsis \\> iinidcntatc : llu* ta.ttcotli t>n I In larm‘r rlau 
are <|nite evident in the type. 

S. Nigeria; C'ongo Free Stale : Ugaiula : Ahkhnnaland. 

2. L. pincerna, (iraham, ) .\iin. Mag. Nul. HiM. (S) \’. UMO. p. L^tiT, 

(irahani makes tlie sann* mistake a- 'I’lieohald in rhs. rihing the nn-nfs. 

Ihe liasal tooth on llie larger (daw i- nnndi mote dillicidl \n v,.,' than the nn-dian 
one, and is proluihly overlooked in m i v tiiativ ea>e>. A', liowrw r, io pn-dnc 
or absence is not ii>iially a generic (diaraelcr. tin' o\ri>iglil (Avlindi veiw 
excusable) is not (d' s(“rioii> import. 

S. Nigeria. 

a. L. hispida, (7AsyH/o;/7e/) d’lieo.. .Moti. ('nl. \\ p. i i iltlO). 

Speeiineiis liavt; been reerivod at tin- Must um Irom Kampala Swamp and 

Kihaiiga^ Uganda ( d/V'/. - I- O, Frt/sfr). 

Sudan ; Uganda. 


(ieims lUvNKStNKM.A, Then. 


Mon, ('id. 1 V, p. dt>8 ( liM>7 ). 

1. C.o.-'tn sjioLted with black and yellow : hind li iiiora 

apical ring 

,, uniformly dark ; hind temora all dark above 

2. Fruliuscis uiibanded 

„ banded 

1. B. punctocostalis, Them. Mon. Cui. V-, p. du7 t Idliij. 
Ashanti. 


yellow with hljiek 
pinii tiH iisfolts . 

2, 

... Infrnhiirrtihs. 
... 


-A B. luteolateralis, Thc<i., Mon. Cub il. p. 7i (lyin). 

Taeniorlipniims Ifnftaiitpcnnls, Intdlow, Canad. Ent. XXXVMI. p, IS.’t 

a9(J5). 

Bank nine! la rJinfuotk u r u r, Theo,^ {q) Mon. Cub V, p. 4ot (Id I My 
Ueneraily distributed over Africa ; IMiilipjiine Is. ; Ferak. .Malay States. 

•C B. taeniarostris, Theo., Mon. Cub 11, i>. hk'j tluHip 
llie hind ungues of thi> species and (d fl. jutnvhuo.stalU are simple, as in 
A', luteolaiei'alis, of which tlii.s is perhajes a welKniarked variety. 

Ashanti. 
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Genus Muciuus, Theo. 

Mon. Cnl, T, j,. 268 (1901). 

1. M. Bcatophagoides, Tlieo., Mon. Cnl, 1, \k 277 (1901). 

/17. sftdaneitsis^ Tlioo., Third llcj). Wcllu. Lab. p. 2o2 (1908). 

Tlhiao with pain hands at the base, iniddlo and apex, all of about tnpnd 
brrailtli. All tarsi with pale basal bands, must marked on the hind pair. 
Win^-frin^e with eight ])ale spots. 

The proboseis of M. sndannisis is said by Theobald to have a white Ijftiid at 
the ti]) ; this is an error, and the statement was evidently intended to apply tn 
(he puipff the last joint of whieh is white. The s])eeies is closely related to the 
Australian M. altcnuins^ Westw., which diirers in having the tibiae dark at the 
apex, with two narrow white band.s. 

Sudan ; Gold Coast; India. 

2. M. mucidus, Karsch, Knt. Nachr. 1H87, ]>. 2.'>. 

M. (fjrivanus^ Theo., Mon. Cnl. I, p. 274 (1901 ). 

M. (frahauii^ Theo,, M<ui. Cnl. V, ]). 127 (1910). 

Fore and mid tibiae narrowly white at base, broadly white at apex. Hind 
tibiae narrovvly white at base and apex aiul with a very narrow indistinct white 
band in the middle. Fore and tnid tarsi all yellowish. Wing-fringe usually with 
seven pale spots. 

The type of M, (ji-ahami is a dark specimen, in whicdi the pale fringe .s])ut> 
ar(‘ indistinet, oidy four being clearly visible, and traces of two others. Apart 
from this it does not differ from M. nuuudns. The ty])C of d/. afriratms has seven 
pule fringe-spots, not five as stated by Theobald. 

M. (iltanians does not occur in Africa: the Natal specimen included hy 
Walker In his series of (Jnlex eormnoi^rns ( = il/. alternnns) is apparently a variety 
of M, imtcidus. 

Sierra heone ; Ashanti: 8, Nigeria ; N. Nigeria; Nyasahuid ProteetoraLc ; 
Delagoa Hay. 

Genus OcHLEKOTATTis, Arrib. 
ivev. Mu 8. La Plata, II, p. 143 (1891). 

Culicadti, Felt, N.T. State Mus. Bull. No. 79, p. 391 b (1904), 

CuliadMf .1 Felt, Lc. 

MiineU'vn{c.c, Theo., Third Kep, Welh*. Lab, p. 2.78 (1908). 

Grahhunua^ Theo., part. 

Coquillett (^Seience, vol. 23, p. 314, 1906) sinks both Cnlicada and Culicclso 
under Ochki'otatus., and though Theobald (Mon. Cul. IV, p. 14) regards this as 
a retrograde ste}). it seems to be inevitable. The }) resent writer is in entire 
agreement with Coquillett as to the taxonomic value of toothed or simple claws 
in the female, as all other characters seem to support divisions based on this. 
A more detailed study may reveal satisfactory characters by which to separate 
Guliceha and OchleroUiins (Cn/icorfo), but at present such have not been dis- 
covered. Dyiir, using the male genitalia as a basis of classification, doubts 
whether the two genera can be kept separate. The cliief structural difference 
appears to be that in Ctilicelsa the hind ungues are simple, while in Culicadif 
they are toothed ; but 0. caliginosus and 0. ochruceus have the hind imgue'' 
simple in the male, but toothed in the female, so that this character cannot be oi 
very great importance. 
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The gemis OchWofatm is .vrtululv well founai-ii. an.l is ;uavp!oa lu-rr in its 
ori^onal sense, with the sliirht ituMlifi.'ution inn’ssarv fur th<‘ inclusion of 
CuliceUa, (). ulhi/nsciufu.^, M.n,., the type of tlie ^^enus. i< unr<‘p.vsentea in the 
British Museum Collection, two sptrimcns ^u nanicd liy Walker ct-rtuinly 
l>eiDg wrongly iaentitiea. <>. s<i/i}ultnL<, luma.. t\\ precisely the 

.same type as the species T:i})ulutea helow, ana is uertainK not euiiLreneric' with 
the other species ol Leucotnyid, which arc Ihmt inchulea in ('ulr.r, 

Theobald in publishing (h-nhlifimia did nut cite a tvpi* in anv way. and Dynr 
(Broe. Ent. Soe. Washington. p. spcciliid t e/er M as tlic 

type; Felt, however, had previunsly (A.,-. ,//.) ehu<cn (\ re e /../<>;,<, 'I'heo.. 
u hieh appears to be a triu* ( u/t'.i', I he genii'* ( t ('‘.ihlui utm , i!n*refure, is nui 
synonymous with OrhhrufatK^ and i ulinnht, Imt willi Viilc.r. 

Oi'hlervtatus is mainly a Falaearelie geinis, comparatively lew speims 
ix'curring within tlie tropics, where, on the other hand, r^A-r U inun* lar«o‘lv 
developed. The Cxlinha group inelndes (hesidcs (\ tannuHiunrfuts, Wied., 
the ty|>e, and the African species given helow), fVAo ro//Arr, Skiing l\u„iur- 
hyHvfius nujer, (illes ( which is very close indei'd to (\ in^rhi/nriuis, \\’ii‘d.) 
and others. aUnutnnuluhis^ Mi’ip, is a true OeAA /e/a/es. ( \ ueecr/» 'riieu, 
{ucotneniorlt>inrht{5/\^\\Q.[\.) is a Ce/cr. In addiliuii to t he dill'enona^s in nngiics 
and male palpi, seems to dill'er I'roin CeA.r In tin* slrm lnre of iln* 

male antennae, tin* plumes arising IVom tin' dorsal anil M-ntral '^nrfacf's <i|' ilie 
antenna only. instea<l of in >\ hurls as in (\p'fj>}rns. Whether the two genera 
can always be distingnishi*d in this way 1 am unalile in say, a* time ha^ not 
allnwed tlie examination of the antennae of vm-y many species. 

1. Hind ungues tootlu'd in hnth sexes { Orhlrrutn! s. sir.) 2. 

» o t^implc in r? i;. 

2. Tarsi unbanded... ... ... ... ... ... ... 

Tarsal joints hainlcfl at liotli base and a])ex 

d. Abdomen unhanded, hut in Q with very small tiiedian basal pale 

spots ... ... ... ... ... ... ... ... 1, {'infunliisf. 


4. 


i). 


8 . 

9. 

10 . 


Abilominal segments liasally banded . .. ... ... ... ... .j, 

Tliorax more or less ornamented with jiale lines : wings witlioot 

scales 2 . 

Thorax uniformly scaleil : wings with light and rlark scales 

(N. Africa and Eiin)pe only) nemorosidi. 

Baniling of tarsi rather broad ; abdominal .'^egin(*nts with pairs ol 

(lark patches p florsalh. 

Banding of tarsi narrow; abdomen alniosi all pale... d. loupis^fuamnsua 
Hind ungues simph* in both sexes ( f cAVr/.u/) 7. 


„ „ toothed in f(*male ]2. 

Legs banded H. 

„ unhanded 11^ 

Tarsal joints with ajiical and basal banding h. jmfrniarsis. 

,, „ liasal banding only 9. 

Wings mottled with l)laek and white scales ; dark species ... lo. 

,, not mottled ; more ])rowmisli species ; costal fringe whitish 

beyond middle 7, furnnins. 

AtKlomiual segments with apical lateral yellowish sp(,is H. (lurhanenan, 

j» without .such spots ... ... ...9, niyenemis. 
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11. Alniotninal Mi^rrient.s with comph't^' ha^^al ban(l:< ... 10. tiuasifinivitfatUit. 

„ „ basal lati'ral wbit(! spots ; thorax whitish at 

sides ... ... ... ... ... 11. lateralis, 

12. Smaller })lackish species ; hind un^ntos in ^ equal... 12. calif/hiosits. 
Larjijer y el in wish species ; hind nn^ncs in ^ nn equal (4/bnWccff/c.r, 

Then.)... ... ... ... ... ... ... ...13. uchvav^fts, 

S])ecies iurpTt^ip sfdis ; a rathoi' broad whitish band at apex of hind 

tibiae; sciitelhiin with jrohlen-ycllow scales ... ... 14. kncarflintis, 

1. 0. cumminsi, Theo. (Ct(h.i% .Mon. (hd. HI, ]). 214 (1903). 

duiit'dihi )f(cdi(qmnrtnfn^ Thco.. Mon. (hd. V, ]), 304 (1910). 

„ Then., Mon. (hd. V, 307 (1910). 

The ty])eo(’ C. mrduipunrttfftf is only a vanely of O, riimmitisi with unusually 
hirf'fi ulxlominnl spots, traces (d' which (;an almost always be seen. The male 
genitalia of C./nscopalpalis do not difrev from those of (). vK/iuniitsi. 

Nyassahirui Protet-torate ; Uj^amla ; Ashanti. 

2. 0, dentatus, Then. First Rcj). Welh'. Lab., ]). 7.> (I90o). 

Fvid(‘ntiy (dos(dy allied to (). nnnm?nsi, but did'ors in the baiuled abdonum. 

Tile mah' is at jiresent unknown. 

Abyssinia : Transvaal. 

3. 0. nemorOBUS, Mo*., Syst. P)es<hr. Lp. 4 (1818). 

(V) (Hrahhan/itf n(arn}osu. Then., Ann Mus. Nat. Hun". Ill, p. (190 .jK 
iUiUiunbi itrmtu'osHy Thc'O,, Mon. (hd. I \ , p. 370 (1907). 

Several sjiecimens from Algeria ( K. A.KuUm) in the llritish Museum seem 
to beloii" to this specii's. Some are vi'ry miicli paler than others, one haviin^ 
the thorax and abdomen almost entirely ludl-eoloured. yot I feel sure it is only a 
variety. This speeimen agrees very well with Theobald’s des<“ription of 
f'/. /;n/cir/<w/, wbi(‘h makes it seem possildc that tlio latter is only an extreme 
form of (), //emono’/os. The eovres]iondin" pale variety of Siegum^iia ftisc/dhi 
(deseribed by Mr. (i. A. K. Maraliall in the last number of this Ihdhdin) i< 
<*ommou in Algeria, as is an oebreons form (d (’. piplrrt),<. 

Algeria. 

4. 0. dorsalis, Mg., Syst. Lesehr. IV, p. 242 (1818). 

(irahluntnti dorsfdls^ Then., .Mon. (hd. Ill, p. 251 (1903). 

(h'uhhumift subfi/ia^ Ed. Sc Et. Serg., Ihd. Mus, Paris \I, jy 2-10 (IPO.M. 

„ wHlroHsh\ Tbco., Moii. Cid. IV, p. 294 (1907). 

The forms deseribed as (i. subfids and G. u'iJIcocksil only ditter in having tlc' 
pale markings of tlie abdomen ratlier more extended tlian in typical C. dors(ili,<, 
and are evidently merely pale varieties of M eigen’s s])eeies. 

The ungual formula in all the specimens I have seen (including Ilritish 
specimens determined by Mr. Theobald as G, dorsnlh and as G. pvlcripalpis. 
and African speeimeiis of (r. .•itibfilis and (i, willcochsu) is: ^ 2.1 — 1.1 — l.l. 
Q l.l — 1,1 — l.l, and it is most probable that errors of observation were madi* 
in compiling the table on p. 285 of vol. IV of the Monograph of the Culicidae. 

I am not quite certain whether the species at present under consideration i< 
really C. dors<iliit or C. pulrripalpis^ Rond., or wliether these two names are 
svnonvmous, NVhiehever may he the case, it is certainly the same as our British 
species, which has always been known as dtn'mlim. It is curious, however, that 
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Austen (Entomolo-ist, ISS:,. U28I owrlnoke.,! the ll,nt llie htsl joint of 
the limd tnrsi is eniirely ivlilte or wliitisli, hIoIi. Theoleihl v'ive- llii« ns n 
eharaetcr of C. pulrrlpalpii (iiitroiliieini; C. p„l.r,p„lp,s ;i- ISnilsl, o,i s'om'e 
il)ccimen.s ivliich showeil the eloinieter inarke.llvl Imt «,./ of As, 

however, every .s|X'eiinon in the lirilish Museum' llrilish or otherwise, wlielher 
ileteriuined as piiln-ipalpis or us C. luis the lii>l joint of the liiud tarsi 

whitish, 1 feel fairly sure that the fuel has siiuiily heeu ov.ulooke.l. There is in 
liritain, so far as tlic National (kdle.hion is eoueeru.d, only one s|veies of the 
(’. ilormlis oniup. and it seems « prhn-i more protialile that this uonl.l lie Meioeu's 
species flian KondaniV. 

Munsonia aruhira, (illos (.1, Tro]). Mod. lllOd, p. ]M\\ i> ivlato.l O. ,hrs,flis. 
)»it oaii readily bo distin^iii'^liod by the inuoli luuadt^r win^-sonli*", ;ui<l tlioro are 
other difterenoes whiidi show it to be distinot. rtiln mohi. tis, Ibckor ( I haiks. br. 
k. Akad. Wiss, Math. N:it. kl. LXIX, 2, [*. 1 ID, l!M(D i< prob;.l.l> a b.memyin, 
as botli appear to beloni; tt) the ^n-oop Cnthlnnuia, 

Ktiropo ; N. Africa. 

j. 0. longfis(|U8,ni03Ug, Tlu‘(i. Anti, -Mm's. Nai. llirio'- III p hr* 

{190;)). 

Tlio o aiel tlic Iiliid mii^oos of tlio Q ol' ilii- sprsot's bav.^ no) b.-fu doworibfd, 
bill it seenjs to bfdon^ to tli(‘ (). i^roop, jtid^ino IVoni tbo d<‘o'i ipiion. 

Tunis. 

tb 0. pulcritarsis, Kond.. [lull. Soo. Kid. hnl. IV. p. ;li i 

Cnied' lencarduthis^ Kw., Ilesolir. Kur. l)ipt. III. ]>. i (lN7d). 

ChIvx maria/’, Serir., Thi'sf' ile Taris. )), (14 (11 Hi:M. 

(irtfhftamia pi(/rrihn^ls, Th(‘o.. Mmi. (bil. III. p. 21 I ( l!Hi;;). 

Ihc speeinien.s of (\ nmrinf in tlu^ Ilrilisli M nsouoi ai,n-ot> ptrIVci i y wiib I bo 
deseriptions of ( , pt<(irifin\<is {bv Kioalbi) anil (\ Irihnrintlhns, 'I'lio nn^iial 
formula in 1 hose speoirn(Mi< i,s 2-1 2*1 (I'D, 9 M 1*1 DO, and not ;is -ivmi bv 
Theobald in Mon. (’nl, 1 p. o8o ; tin- abovf' is ibo bonnda i,ovi'n bv Kioaibi 
for (), pul< rthtrs/d. d'he spooios i.s ipiite dl«itinot from (\ 

Knrope ; Aliroria. 



f'ig. 1, Ochl€i'<>Uil\ii hirxuUtn^ Then,, ^ ; siflo viow fif liratj, to sliow farm anil jnisitetn t»f j)al|ii. 

7 . 0 . hirsutus, Tlioo. (fWrr), Mon. Cul. I, p. :i 92 fl 9 Dl). (Ki^r. 1 .) 

('ulr.r transcanlenain^ Theo., Mon. Cul. fif, p. hM (190.4). 

1 he proboscis has a liroad thoui^h ill-^leflnofl band, This is f[nite a typical mmiiber 
of the CuJk'f’ha •^roiip, taking' (\ UuniorlnjurUtis^ Wiotl. {tHv Ai-rib.), as the Ly[»e. 
Rhodesia ; Transvaal. 
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8. 0. durbanensis, Then., Mon. Cnl. Ill, p. (1903). 

Grahhamia durhanenais^ Tlioo., I,f\ 

,, ocellata, Theo,, Mnn. Cul. V, ]>. 284 (1910). 

The typo of G, durhanrn.sfx is a j^tnall specimen, hut evidently the same a«< 
G. ocellaUf. 

Natal ; Delagoa Hay. 

9. 0 . nigeriensis, Theo. (Gn/idw /Ufa), M on. Cul. V, p. 281 (1910). 

Rather c, lonely resemhles 0. ri/plax, Skiiso, from Australia and (). nodar/nts, 
Theo., from Fiji, hut has much more numerous li"ht scales on the winjrs. 

The (f of C\ vitfUax has only a pro tube ranee representing the tooth on th»r 
larger (4 aw of the mid tarsi ; the J of C, n'/yerif'nsis is jiot yet known. 

S. Nigeria ; N. Nigeria ; Uganda ; Nyasaland. 

10. 0- quasiunivittatus, Theo. {Cidex), Mon. Cul. II, p. 32 (1901). 

Ctdiriomyia didzidi, Then., Mon. Cul. V, p. 234 (1910). 

An nhs(aire species, and apparently rare, as only three specimens have been 
received at the British Museum which can be referred with certainty to it : a 
male and female from Salisbury, Mashonaland, and a female from Katagum. 
N. Nigeria. ft is tint a CuUrumyiiK and though ditlcring considerably in 
appearance from the three following species, must he imduded here on structural 
charaettu's. ft could hardly he mistaken for C, tadrdiotvi^, with whii'li 
Mr. The(»bald has <‘ompared it. 

N. Nigeria ; S, Rhodesia ; Natal. 

11.0. lateralis, Mg„ Syst. Bes(‘hr. I, p. .*) (IS 18 ). 

CnUeada hierads, Then., Mon. (nil. V, p. 310 (1910). 

This European S]>ecies ]\as been recorded also from Algeria. It is very 
ilistiiict and unlike any other European or African spe(*ies with the exception ol 
( K ornatns, Mg. 

12. 0* caliginosus, (iraham ((V/cr), Ann. Mag. Nal. Ili^t. (8) v, ]). 2.08 (1910}. 
Uesemhles (). /inffdanivittatu^, hut the liind ungues of the ? are toothed and 

the head-sealing is different. 

S. Nigeria. 

13. 0, ochraceus, Theo. {C}dex\ Mon. Cul. II, p. 10.3 (1901), 

Cidex pall'fdostriatn,^^ Theo., Mon. Cul. IV, p, 410 (1907). 

„ panuedo^, Theo., Ree. Ind. Miis. IV, p. 18 (1910). 

I\l}nicfecvlpx hin(jii, Theo., Tliiird Rep. Welle. Eah. p. 258 (1908). 

This species can he very easily rcengnised by the general yellowish coloration, 
legs striped with black and yellow, and the unequal hind ungues in the c- 
Similar leg-markings are however to he found in Cidex theiUri ( = pettigreiai) \ 
whilst in Fecomyia and Rpedomyia lowiaii the S S have unequal hind iingue^. 
I can see no difference between African and Indian specimens ; the species, 
however, appears to he more common in Africa than in India. The unequal hind 
ungues of the mtde do not seem to the writer to form a sufficient reason for 
excluding the species from this genus. 

N. Nigeria : Sudan ; S. Rhodesia ; India ; Ceylon. 



OF OULKX AXO AI.I.IKO (a'NKRA. ‘iAl 

14. 0. l6UC&rthriuS, Spt'ixr I'aii (i Dint 

Orth., p. 4S . I . 

Dr. SHUtedt vcrv kitidiy Imt ino tlio ut ihi. >|u. i, .. ami I rati :M thr 
f,illnv\in<; not(!s to Dr. Speisi-rV (li'srripliun : 

//tad hoarinjr troMoii-yrllnw iiarrow-nM N rd ilj.> nu.Mlr. 

77/f//v/r hliiok, with lirnwn a dion line <i| .niMmi m-mK-s nn th,. latornl 

nuar^on in front, ami a dmiiar dinii linr mi rarli -idr ,.| \hv mi, I, Hr in 
front of tim seuTollnin. Sculrlhnn rovrn.j uiili tmnnu-ru, vml hri-lii 
^^olden-yellow scab's : lirisfics Linldi'ii. 

l)lacki<li, tin' scuincins with Moall laieral pair lia-al -pi>t-. 

The liind nnirucs nrc' inissiriLi; Kiit il -,'ritm in hr an ( K U. : it ipiiir 

ilisllnct fnini anvthinn' I havt- ^crii. Tlir -oMrit-rakd <riit,lt,uti md ilm 
di>(im‘t iiale hand nn tin* api'x nf fhr hind tildar di^tin-nidi il at cmr. 

(Jertnan l‘'nst Afrit'a, 

Delias Tni'nn.vi.iM Ni'vmi-krniaiir. 

C K . Sor. 1* ini., 1 !)( m. I f. 1 :i:i i . 

Cn!i.<rfu, Kelt, New Vn|-k State Mas. Ihill. 71h p, AOlr (lIM)!). 

'rhi.< .<eeins to he a wril-inarknl <^rnim. 'I'hr rla\\> and antennar are as in 
f hut the innh' palpi havf' tiu' last twn jninis M\nllr!i, thr Imniiial porreet 
and Ioniser than tlu' pmuili unate. h(‘lii^' tliii- sniij,.^\ [];(! inunnieiiialc in sfrin'lnie 
hetwoen fV/er and Orli/rrofahfs. The ij:eiiiis inrlmh -, hi'siilrs th<‘ .sjieeii s 
mentioned in Thcid):ihrs mnnoi;ra]>h, ('ulisHa r/As.-A//,,,/. f'rlt, and i'tifinnln 
Theo. The sjioitiii^r ,d' (hr winrs^ ininhl hr , \prr(rd, i> not a 
cniistatit u;eneri(* eliarartiT. Two spi'eii s have hi'm rnnrded from Africa. 

Thorax with narrow white lines ... ... - ... siinthipn/^iis. 

,, without whit(‘ iim's ,tnunlalu. 

1. T. spathipalpis, Komi., Hull. Sm*. halt. Ital. IV, p. :;l (IS72). 

\ cry variable lu size, liut casd\ reiaiii^nisi'd hy ihe white luit's nn the thorax 
and the hamhxl and spotteil lees, wlneh ha\(“ a whili-h nnir jUst hcfnia* the (ip of 
the femora, I lu' spot.s on tlu' le^s r(‘(‘al! {'aUr litii/jirs. hut the two ('an hardiv la* 
'•onfuseil. 

( ape (/olony ; Natal : Iransvaal : N. .Mrica : Madeira ; I'hirope. 

2. T. annulata, Sehrank. lit 'it. Z. Nature. 97, Tim 177(D. 

Algeria. 

Dt'uus TARxroiMiYXciifs, .\rril). 

Rev. .Mils. La Rlata, 11, p. 117 (1S!I1|. 

IHanehard, (kU. Soi*. iJiol. Ad. p. lOhi (1901). 

This j^enus is aeeepted iu its orin^iual sir/nlliral ion, tlm , priuei]>al eliaracli'i- 
><‘paratin^ it from oilier allied f^enera fn'ini^ the peculiar formation of llu' ungues 
to O’t) 01 ' ]*r)-l'() (la), O ()*l) l)-()-(i’0). Tlie win;r.«ra!es vary .i^ieatl y in 

width from the very broad ones in the type 7'. lililhins, WIk. { = ljteHiorhiinclni.^, 
Arrib., ner AViod.) to the nanauv ones of 7\ rtnrilfs and its allies. The author 
fully agrees with Messrs. Dyar and Knab (Eiit. News, didy, 1910) that the genus 
^ff^nsonia wnii ix composite one, the Old Whudd speci(‘s iH'longiiig to a distinct 
genus, while 7\ iitiKaus^ 7k fa.sciohflttx^ etc., arc congi'nei'ir with the species 
erroneously mhled by Theobald to Ooeldi’< genU" ( All'll fiiirtmnps : it also 

21367 
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rteeinn probable that DyarV Cotiuilldtvlvi is not properly separable from 
Tdeniorhynrhus. The type speeies of the genus Chrysoconoys^ T. 

Wied., has no connection with the African and Oriental species associated 
with it since the genus was founded ; it does indeed resemble them in 
colour, but in structure it is nearer to ijchferointti.^ than to Taeniorhynchus, 
In the present writer’s opinion Culn- Wlk., must be taken 

as the type of Arribalzaga’s genus, because it is quite evidently the 
species which he describes, although he wrongly determined it a^ 
C. iaenioritync.hus^ Wied. On this view, whlcli is the reverse of that hold by 
Dyar and Knah, Mansnnia l)ecoines a synonym of Taemorhynvhus sinco 
C» titillans was also the type of MaDnonut. 

If C. Uienivrhynrhns^ Wied., he taken as the ty]ie, Arribalzaga’s careful and 
complete description of Tncn'iorliynvhus becomes inaccurate in many important 
particulars ; this course, if adopted, would necessitate sinking C^dkehn^ Felt, as 
a synonym of Tdfawrhynrhus^ and produce the anomaly of a genus none ol 
whose members possessed the generic characters. 

1. Violet-black species, thorax with pale scales in front ... metaJlicvs, 

Abdomen and legs yellow or partly yellow 

2. Tibiae all black, abdomen all yellow ... ... ... ... niyrifhora.r. 

„ yellow, black-tipped, hind pair with a black ring in middle d. 

Wing scales both dark and light ... d. 

„ „ all golden yellow 3. avritei, 

4. Thorax with the anterior two-thirds rather densely cdothed with 

pah g(dden scales ; joints of hind tarsi black at ti]>s only annelt}i 

Thorax uniformly clothed with s])arse golden scales : joints of hind 
tarsi with broad black apical bands -j. 

5. Thoracic integument black, abdomen all yellow ... ... crLsUdifs. 

,, „ brown, abdominal segments with a])ical dark 

bands ... ... ... ... ... ... ... fn.^coprntfatif^. 

1. T, metallicus, Theo. {Cuhx)^ Mon. Cul. H, p. 63 (1901). 

? Cukx myrochaetae^ Theo., ^lon. Cul. 11, p. 60 (1901). 

Baid'sinelhf met alliens^ Theo., Mon. Cul. V, p. 408 (1910). 

Taeniorhynchns violacens^ Theo., Third Hep. Welle. Lab., p. 262 (1908). 

Chrysoconops niyra^ Theo., Mon, Cul. V, p. 484 (1910). ^ 

A very distinct species, easily recognised by the snb-metallic violet colour nf 

the aMomcn, femora and tibiae, and the shining wdiitisli area on the front of tli' 
thorax. 

Sudan ; S. Nigeria ; Angola ; Uganda. 

2. T. nigrithorax, Theo. {Chry.<iw<mop:>)^ jMon. (’ul. V, p. 439 (1910). 

Angola. 

.3. T, aurites, Theo., Mon. Cul. 11, p. 209 (1901). 

Chrysiocouop^i ouritefi. Theo., Mon. Cul. IV, p. 493 (1907). 

Somewliat variable, some specimens showing dark apical patches on some ei 
the aMomiual segments, others having the abdomen entirely yellow. I li‘' 
anterior legs are sometimes without any dark s(*,ales, sometimes with the tij)s ol 
the joints black and the whole of the last two tarsal joints brownish. T, 
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25.1 

!,, 1 S iK-cn wrongly nronlcl from tlm Mulov Si:,t, - ; il„. mr 7'. /,r„r, 

which differs from T. uurif.s i„ hiivio- no mM|l:ni hhick rim; mi iho hind lihiac. 

Sudan ; Uj^aiula ; S. Niir^-ria. 

4. T. annettii, TImm).. Mon. Vu\, n. j,. -jn,. ( iiini i. 

ChnjMiconops aunrftii TIu'o., Mon. ('nl. 1\'.. p. pM ^|U|i 7 p 

VfnnjMH'ont'fps psf ud\Hi>nuptt}i., Thru,, Mm. (hil. V.. p. 14,4 i l^iUh, 

The 8j)erimons of (\ p<rUiloiuutvp(K< hiivr tlu* ihucax V(m v nuirh nilTisl, Inil I 
ranseenodifieroneoMwedi theiu iuul thvisyv^iA r.rmw,,'/;.. .Ml i lir s|Hvihirus 
1 have seen of (\ tnuirth! hine the r)i:n-:it irr> lu 'rii(‘ul>:ihl 

fur ('.pt^rmlorOHoptis. Tlir dark <r:iir-. m ihr uiu-- rrrur . lin4U in tuuIrmurrM- 
iiaml.s one before Jlie tip of ihr wliii: and Itn-ln.lin- the ha><‘< id' ilu' fiuk-rrlb. 
the otljoi noaiei the l)asr. 1 hrsi' liand'- arc nirrr rniopu uou< m ‘‘tmir >prrimrii‘- 
llian in others. 

Uganda ; S, 

d. T. cristatus, Theu.. Klr.t Hr]i. Welle. Kill)., p. 7S 

(''hrp.Koronops rrlsfahi^, Tlh'u,, Men. (htl. IV.. p. liM ( 11HI7 i. 

Sudan : N. Nigeria : S. Nigeria : (’eiux<» f ree Stati' (Kataueal. 
i), T. fuscopennatus, Tlieo,. Mun. (hd. 11 1, p. -jii M mmkV). 

Vlir}f,<oconop:i d’hee., Mon. (hil. iV., p. 1fl2 (1907). 

("nivx ih'pmor/n>s. Spinier. Klliniandjani-Meni l lxp., I )ipl. Orl li. p. 

Dr. Sjugiedt vorv kindly hut me a speeimcm of tlnfmon and il pruvf’d to 
be quite a typieal 'I . us. ihuii^h it eerlainh did nul show the ITn k 

alxlominal spot.'; nieniiuned by Dr. Speisrr in In'! desciipt im. As. hu\ve\ei\ ime 
«u’ two males In the Briti'^h Museiiiii eulli'etiuii >huu the<i‘ spets rather imlis- 
tltu’tly, I think C. (Irtfnmrrnis can nnly 1 m‘ a vaiii l y rd 7’, j uscoprumitus. 

Uganda. 

(lottos MA.NSdNtOIDKS, Thi‘U. 

Mnii. Ciil. f W, p, 49S ( 1‘M)7). 

Mnnsanifi. Hlatiohard. (\ IT Sue. Uie|., (jlll. p. Itllh (1901) (part). 

As su^f^estcd by Messrs. Dyar anil I\ nab, and tinted altuvo, the Old-World 
speetes of Mdimunu" fotiinet be kr*pt in 'f'dvniorlofurhus. They n'.-rmble that 
^i^enus in the peculiar stiueture of the ehiws, but the male p.alpi are su dill’ereut 
that they are obviously distirtet. The pettull imate jeint thin and eiirveii 
npwanis, as its (utlrr. Imt the terminal juint is yery short — ' lu as lunix as ilte 
pemdtimate. fttid bent deutiwards at an aneie with it. T)u* lerminal joint, in ail 
the males ( have s(>eu (. 1 /. u/ujonfiis^ M. (lumthprs and ,1/. nu iiulifn'o) is ettlirely 
covered with white scales. 1 he ri'sembhiitee in ail St riietiiral thdails, and in 
many muior eharaettTs as wtdl, bettseen M. dnuuHit ru and M, unifonnis i> mi 
^ reat that I do not think it possible, in tliis case at hai't. In r<*eard the pi t'sriie.f- 
of tlat or nsirrow-curved scales on tiie seutellum as a ^‘haracter. I’rubably 

iJorlepiunnifia is ji .syuonvtii, but as the male ttf A, mfu/lah'uf'utt/ is iinkriown, I 
have adopted the later name for tliis p^cnns. 

1. Tarsi basally ])anded ... 2. 

First tliree tarsal joints ajiically banded nifilwliurotu. 

2. Alxlonien witlt narrow apical pah- Itands, sciitcllum 

ri at-sea 1 ed (?) ... aipra. 

AlHlomeii with apii-al lateral pale sjm^Is unifunniH. 

21307 K 2 
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1. M. (?) mediolineata, Theo., First Rop. LaL., p, 71 (1904). 

Etorleptiomyia medUdineata^ Theo., i.e, 

Sudan ; Transvaal. 

2. M. (?) nigra, Thoo., Second Rep. Welle. Lab., p. HO fl906). 

AfauHoniu (?) niffni^ Thco., /.e. 

It is not easy to see why Tlienhald did not inelude this aperies in FJtndrpiunujfin, 
as the heart-shaj)cd scales are even more pronounced than in M, wMioliueatit, The 
nnlfpie tyjK* is now very ba<lly damaj^ed, but is clearly illstinct from the f»lher 
two species here associated with it. 

Sudan. 

:h M. uniformis, Then, Mon. Cid. I I, p. 180 (19(H) 2). 

The followin*' arc incln<led here : — 

Miinwnhi afrkanu^ Theo., Mon. Cul. IT, ]i. 187 (1901). 

„ major, Thoo., Mon. (’ul. III. ]). 270 (190d). 

„ ai'terrima^ Thoo., Mon. (’ul. [>. 4.50 (1910), 

In the form afriraua the two j^reyish stripes which arc present on tlie thorax of 
M. aniformis (typical form) are more nr less hrok('n up into spots. The names 
major and aHfn'nma have been applied to forms in wliicli tlie reddish-bmwii 



Fl<i. 2. — Moii!<fi)it<)idrs tndformiii, Theo., ^ ; side 
view of head. Note stnieture of palpi. 

colour of the thorax is replaced by blackish, and the pale bands of the le"s are 
narrower tlian nsual. These forms, however, gradt' into one another, anil it seems 
best to regard them as only varieties of M, uniformia. 

Ck)mmon thronghnnt the Fthiopian, Oriental, and Australian regions. 

Oenus OuLicioMYi.v, Theo. 

Mon. Cnl. IV, p. 227 (1907). 

Nrtmrdanoconioii, Theo., Mon. Cul. IV, ]>, 514 (1907) (male only). 
Periioopalpn^i, Theo., Ann. Mag, Nat. Hist. (8) V, p. 375 (1910). 

1. C- nebulosa, Then., Kept. Liverp. S. Trop. Med., Mem. IV, App., p. x. (1901). 
(?) Vnlex »wivn«,s/«.v, Then., op n/., p. ix. (^1901). 
i ulex Theo., Mon. Cul. 11, p. 58 (1901). 

„ nujrovhariac,, Q,Theo., NIon. Cul. 11, p. 00 (1901). 

,, pmaliH'innrus^ Theo., Mnn. Cul. II, p. G2 (1901). 

„ freetawnensis, Theo., Mon. Cul. 11, p. 69 (1901 ), 



SrECIKS (IF ( IJLKX ANM> AIJJKD (tKNFKA. 


2.>5 

Seomi'htnmmwn rimn, 0 , Thoo., Mon. Cnl. IV. p, AU (U)ii7). 

JWiiiWiudpns fusctts, Tlioo., Ann. Ala*;. Nat. Hist. iS) V, p. 

Culfciompio unifortnis. Theo,, Mou. (’nl. V. p. ‘2:\0 (IlUO). 

Dr. ^V. A[, GraJiain first callod tlic writers attcutioii td tlir prolialiilil v df 
/W'tinojMilpus fnsrus and C^Kfirioita/fa J'rrt(o)riif‘ti,<{s lioinii iddiitical, :uid lias 
HiL^"CSted tills ill thd “ Uullotin of Kntoiooloijlcal Hi'scarch "(Julv, l!)ll.p. \:V*). 
At Ids suggestion 1 niadd jirepavatiuns of tlu' giadtalia nf a mnulx'r nf nialds, 
choosing sjKHrlnuMis as different in size and in (lie amount of whiti' on (lie alMlonum 
as 1 could iind. In none of tiiese preparations could I sci* any spcnilc* dlffcrenee.s ; 
the smaller speeinieiis wm-e much less strongly chitimsed. hut this is only what 
might lie expected in starvi'd Individuals. 1 also examined some liundnHls of 
pinned adults, and thougli these varied greatly in size and in the i‘\tent of llu* 
whitish, lateral, abdominal spot', every gradation emdd la* found between (li<‘ 
various forms. In one eax' about lot) vm-y small speeiriieii> were bred frotii the 
water in a ]iie-disli by Dj‘, T. K, (i. Mayi'r, iu Soutln'rii Nigeria, tlieir size 
evidently being due to semi-^taryatioii in the larval [leriod. I luuc llit'cefore 
eoiiie to the conclusion tliat tliere is only one variable African specie's of 
{C. (InhirJu Tlu'o., is .a svnmiym oi OrfihrMiatus fpiasianivifUttus, 
I'lieo.), the forms or varieties of which are 

rt. Ab'diiim-sized speeiiiu'us with obscure abdominal spots. 

}j. c/aerm. Ijarge spt'ciniens with (list i net pale apical latei'al spots mi tin* 
abdominal segments. 

y. p.srf((for//ir/-m ( ~ a/oVro a^/v. ? = /'arey/a.s/a ). (.large sp{‘(anieiis with no 
pale abdominal spots. 

r. frceioirurtinfs. Small s] km* i mens with alMlmiiiiial spots, 

i. f list a. vSmall specintetis without abdominal spo(<. 

As it would frettiienllv be impossible to say whether a spueiuieii were large or 
small, or even whether abdominal spots were ])resent or not. since lhe.se are so 
variable in size, if does not simjih advisable to laifaiii tliest; rianurs in general use, 
1 here i.s soinii variation in the length of file fork-i'dls : two speeiim-iis from 
I'rinees Island, (iiilf of (iiiinea {Dr, G. Jnsorffr) have llu“ lirst sliglillv 
shorter tban the second, d'his is one of the many sjiceics whleh not inlViapietitly 
have a bright green colour on the thorax or legs ; this variation may imsslbly bi; 
due to soinetlfing in the food of the larva*. 

In the Monograjih of the Ciilicidie ( V, p, 239), reterring to f 
Theobald ,say.s Perfiict specimen.s show the venter of the alxloinen to be 
'vliite, excejd the a|neal segment, ivhitdi is deep black. ’ Tins n^uiai'k otdy 
applies to some sjieeimens wrongly determined a.s G. frerloir/i/'/rsis, which 
are really' Eumelunonif/ia iin'itn^pirjiosa : the venter f)f C, ncluihu^a is all 
grey, E, incvnspicuiriti Q is very' much like C, nrhulosn to the naked eye, but 
has a black, shiny thorax, and a flat-sealed head. Tlie thoracic iniegunu'nt of 
C iiehithsa and also the scales of the thorax, havi; a ('haraeteristic dull grey- 
hrown appearance, The distinctions between (\ t^rholusd Q and Pro(<>nirlaHuronmit 
/ksca/n Q have already been pointed out. 

The type of (7. is not now in tilt; British Aluseinn, hut it seems, 

from the description of the Q, to have been only C, nehuloia. 'j'lie number of 
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III hU.-ci lit: 11:1 r liri.-th -, a- u.-u:il. i.-* Viinahh- in this aiul us u matter of faet 

thtac art; only «i, ii<»t 8, in tlie type of (\ riurrea, I euunot help thinking, how- 
ever, that th(“ ■'* ileserilirtl as anit'wluuldr was in reality Taeniorhifiivlina 
iti/Uat lints. (!ttlrx inconusfns is probably the same speeies, Init as I liave not seen 
tile typt> 1 have iisimI the name urhaluso, wliii-h was jnibllslietl a page later in tin* 
same paper as IJ. inrrmisf ns, (\ innnnsLns is said 1«) have the thorax covered 
with Hat sealt's (a ebaraetei' wiiielj is not iomid in any Vnkx I have seen), and to 
have the fore and mid femora swollen. If the former statement is an error, and 
the latter >lmplv due lo the banora having become flattened (a frequent 
occuiTcmx*), tln-re cannot be mneli doubt that tlie sjieciinen described as i\ 
itu'nin.'itus wa> a (\ nvliulusa var. psf /tfh/rlnrrtnt . 

C. lO'/'/z/eAv; appears to be one ol tin* eommom st ul tin- CuMClDAK in \Vi‘st 
Al ritai, ami extends into I lie (./ongo Free Slate, Uganda and Masliunaland. 

<ie]in> Linn. 

Syst. Nut. FA. X (I7d8). 

as now I’nsiimaed, is om; of the easiest gem;ra to recognise in the male, 
hilt the lemali'S are sometimes not easily (rmtinguished fn)m those of Tdruivrhpn- 
rhns^ etc. The genus includes only those S[>eeies whos<- males have palpi and 
ungues similar in strm'ture to those of pipinis. The mere upward curvature 
of the palpi may nut he eonsiilered of importaiiee, hut as far as the writ(T has 
seen it seems to Ik; perl'eetly constant, and when once understood forma the 
easiest eiuiraeter by which to distinguish a species of true Cnle.t from one 
belonging to an allied gimus. ddie sirmdure and lorni uf the o' pal)>i will he 
umlerslood by a glance at the lignre of C. fftn/sipriidt/s J (p. 2 .jK). The genus Cw/c.r. 
in this sense, includes Zwi^c/V/, Theo., A/xtror/flrx. Tluai., LcHnnnffin. Then. (excc]>t 
L. artipnlfin's), Mrlttnonhiiim., d’heo., !/< pinphli Ixmipia. Then., Pst’udohepiaphU’- 
hompitty W'litr., and some species of lAi^niorlipnrhus^., Theo. {T. lentfAi and T, *ifjcr\ 
of Grnhkamitt (CV. }auuii( rtuis. etch of Culii Uifa ((\ ^pia.kmodesta and C. hicAAnr) 
and of Vttliiudud (U. arrracasis and (\ mitinli n.^sf ris) besides some small genera, 
such as Litsivvonops and (Zc/i/cto/zy/V/, whicli were only founded on misconce])tions ; as 
r(;gards the last named, contiguous eyes are found in nearly all the Cui.ICALlvS, and 
1 believe in most of the M k i ano ro ruicii a with tin* exception of lurtmtipndites. 
1. Proboscis and tarsi with jiale b:iiids, those on tarsi including both 

sides of Joints (fig. 4. o) ... ... ... ... ... *i. 

Proboscis and tarsi unhanded ... ... ... ... ... 7. 

'J. Thorax with pale >cales on tlie anterior two-thirds, or at Ica.st 
wltli a transverse ]>ale i)and behind tlie middle ( /x’mao/oym, Tlico.) 

(tig* 0,^0 ... ... ... . . ... ... ... ... -b 

'r borax with almost uni form .'Cales. ai most with a ]iair of |>alc 
spots, abdominal segments with complete liasal white bands ... .'e 

d. Femora and tibiae with rows of sharply deliiiotl whitish spots 

(tig. 4, f/t ... ... ... ... ... ... L fpiasvjelidta. 

Femora and tibiae not spotted ... ... ... ... ... 4. 

4. Ahdmnen almost nnieolorous dark brown ... ... ... 2. t^onsimilis, 

.\dominal segments with both median basal and lateral apical 
triangular pale spots 'i, annuliom. 



SPI1CIK> ri'LKX AND ALLIKO <;KNKKA. 


o. Middle tilmie with ;i whitish ImUmuI >tri)u' (li^r. 4. M; iiUliniiiiKil 
bands l)n':idest iii middle ; baud uf jirobust is broad iiud ill-tleliiUHl 

4. (Iiiftout, 

Middle tibiae unstrijied ; abdominal hands of oijual breadth 
throughout : band of [Udboscis narrower and more eh-arly 

doHned li, 

r>. Femora not marbled 

„ murlded (/>., with dark and light sealt's interspersed t 

(I, soNui/inisif:, 

7. Large species (usually 7 mm. or more in length) : legs s[)ott.etl 

7. 

Medium-sized or small spe<des : legs not spotti^d ... ... K. 

H. L(‘gs striped somewhat as in Orldrrolntifs vrlu ttrrus (on the fore 
legs the pale stripe is more or less broken nj) into spots, rtiealling 

Ca(e.c tif/ript's) (fig. 4, r) H, fltrilrri. 

Legs not so marked 

Tibiae striped witli whitish (lig. 4, </) loueh a> in Cnlr/ duitvni \ 
seventh vein more dlstinet than nsiiai, and giiierally liearing a 
few scales I //eyy/</p/(A7ye;//(/?>r, Theo.j ... ... It. uaiviUtdits, 

Legs uniformly hruwnisli (except for pale knei'-spots) It). 

10. Alxlominal segments witli pale inai-kings basally H. 

o V aph‘a]ly ID. 

11. Abdominal segments with basal banding in both sexes ... ... 12. 

„ „ with basal lateral [lale s[)ots, in I lie o' nfUm united 

In the middle line to form an irregular-shaped hand ... ... 14, 

12. Larger species, abdoinitntl hands yellowish ... Kb /jyoV’//,v group. 

Smaller species, alidominal bands white ... ... ... ... 13. 

13. Thoracic scaling miiformly reddish-bi'uwn ... ... ... 11. decvns, 

,, „ [lartly bronzy-ljrown and partly brassy, tlie latter 

often predominating ... ... ... ... ... 12. simpson} 

14. TImra.x all [lale-scaled, integument with lateral j>ale areas in front 

(fig. .'3, /j) ; abdominal spots large in both sexes ... ... 13, prninti, 

Tliorax not all ])ale-scaled, integument uniformly dark 1.3. 

15. Thorax wdth two distinct pule areas near tlie middle (fig. 5, <■) 

14. onudolfiorf/ns. 

„ with uiiifoi'tn scaling or nearly so ... ... ... ... Ifi. 

16. Venter entirely whitish 15. puiarfi, 

„ with dark bamhs on the apices of the segments 17, 

17. Ba.ses of fork-cells in Q ciiuidistant from wing-hiise ... US. ijrahntii. 

l>ase of first fork-cell nearer wing-ljasu than that of second ... !H. 

18. Larger species (usually 5-6 mni.) ; tliorax with reddish browm s<‘ales 

1 7, 

Smaller species (usually 3-4 mm.); thorax with dark brown .scales 

IH. 

19. Abdomen witli complete apical bands on at least some of tin; 

aegmentd 20. 

Abdomen with apical lateral spots 
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*in. T^jriniiiul joint t>f r |i;i}pi vjiort :u)fl tliink ... 

lono ainl thin 

21. A iMloniiniii 2 7 with apical ))alc btua]* ... 

.. .. 2-4 uiily with r'oiiiiiIiAc apical 

baiaU 

22, 4'horacic iiiic|jmncnl hlat ki.-'l). -c:lll'^ liliicki.-li 


mMisli 

ScaicH aiiil l)rist h;.'* n| tliorax i'c<lili>!i Ijrown 
l.lack 


1 !k stfllshunrnjfis. 

21 . 

... 20. pilifen(.>. 

... 21 . 

22. m////. 
22 . 

... 24. serf/rnti. 
24. nihintiluf.. 



4. — i'lilt t ifiiifsH/4 'riu'u, ^ : jiidi; view hL‘:i<l. 

\(»tL- tilt' liaiiv, apwai'dly tairwal palpi, 

1. C. quasigelidus, 'I'hco., Mon. Cul. III. p. 181 tU)04) 4. 4^/ k .kM. 

l.osioronojfs poicilipt\s^ Tlico., Jvcpt. Livol'p. S. Tro]). Alcd,, Mem. lA . 

App. p. ix (l!)0l); Mon. (’iil. Ill, p. 23G (1903). 

('uh'j' funi for h ij U( lioidrs^ »I, Ti'op. Metl. 1904, ]». 3()9. 

Vcntrillon, link MiL-i. Pai'i?^, XI, 

p. 427 (iyor>). 

'rorjiior/npteliiis tvH/i.r var. macnlip(\<^ Tlicu., First Kcp. M cllc. Lah., p. 79 

(1!)0A).‘ 

Apororulvj puiii iipes^ I'hco., Mon. ( iil. I \*, p. 31(1 (1907). 
fti'in'tifujftit ijimsipvinlas Tlu’o.. Mon. Cul. IV, p, 372 (1907). 

Tin; only species witli which this can lie l‘onill^(Ml is C. fipripcs^ which i.s larger, 
aiul Inis an nubamlcd jiroboscis anti more numerous >pots on tlie legs: the 
(horacic scaling is also ipiite tUtlerent. fjUfi^iiijviidns bus a very dlstinet 
appearauec, as might be sup])osed trom the faet that three genera liavc been 
tn’oeted for its spi'eial benelit. One tif tlu'se, I.asiocvnups^ \s\\^ Ibuiided on a 
speeinum \vlut‘h hail a mmiber tif seah<s of some Lefiiilojiteron adhering loosely 
to its alHhnuen. Some s])eeiniens of Paruiioht’ptuphlohouipla sent to the British 
Musemn by Dr. Vent ri lion are undoubtedly this species. In this and the two 
following allied forms the pale front two-thirds of the thorax is often more 
marked in the o than in the Q . 
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2.‘i9 

fiambia: N. Nigeria: S. Nigeria: Sudan: Uganda: Ny:i>ala}id 1‘nMi‘O- 
inratc ; Con "0 Frno State ; Aiiiridu ; Madauasear. 

’2, C. consimilis, New^tead, Ann. Tro[). Mt'd. I, p. jd^iuuT). 

Ctilcx iujrijyes var. (VHsiinilis^ Xewsiead, /. ■ . 

Culex pseit({o(tiiui(lwr}.'i/V\wv>.^ Mun. (,'ul. V, p. !5d.'i (UMOj, 

Tutiiiorfupivhus Mon. Cid. 111. )). 2.‘)S {pai‘1). 

This is vevy elustdv aliie<l tn ( . >fOnsitjf(i<his^ and niav pl'l'hap^ lir only a 
variety of tliat .species : the ditleit'ncc in the I<‘^ inarkiiiii-, howover, so voi y 
sirikin^^ that I prefer toeousider them disiind. Tbe four >pcelinens ol' (\ jtMuJo- 
uiKtilioris in the British Mnstmin eulleetion are all nilihed a Imnsl hare (I hey must 
have been described In tliat state), l)nl 1 hi lieve they can he >alely im- hided 
nndei' C. eun.'i'hmlis, d'his sjaa-ies is no donlil tlie African ri'pivseiiial lv<‘ oI the 
Oriental a(fei\ but it Is dillleull to ai'cepl Mr. d'heobald s opinion lliat the two 
forms are conspecilie ; llie irn(‘ (\ Hfjcr { y'.;r/oe/7/y/n7o/.v tutiir) is not Alrican. 

Of the Oriental species (here are two varieties ; - 

«. C. atu'i\ Giles. Ibitonioioeist, XXXI \ . p. Dh) (duly l!)Ul ). 
TitciiforldfiteliUs a</n‘, Oilo. /. - . 

rav/iiorhtffic/nfs (r/n/.v, Theo.. Mon. Cni. II, p. IDS (Xov. Iholy 
()rulcomt)lft .'mran'nfii^ dheo.. Mmi, C'nl. I p. olj (lt)()7). 

/■>. C, u(jer var. sheas/.s, Tiieo.. Mon. (‘nl. Ill, ]). ISO ( ItlOo). 

JjCUcvndftii (jvWda var. smvnsis^ d heo., /. 

htUcund/io sfiuui.'iis^ d heo., Mot), (ad. \ , p. ol.i (1!M0). 

(ira(>ltntni(i (niihujua^ Then.. .M(»n. ('nl. Ill, p. 2IH (ItMl.i). 

(j iUfhhdinid ({(rnioj'ost >-(s, ddieo,. Moll. ( nl. 1\ , p. 2!)!) (1!<07). 

Idle var. sineii.sU is disi iiionislietl Iroin the type lonii hy the pi‘)‘,«-enee o| lia^al 
:t> well a.s apical yellow hands on the alxlotiiinal seLrntents. 

Ill Mr. Xevvstead's series of (\ rtnisirndis are speciineiis id the precedinu" 
species, but the type Iia^ no spots ipii the ieos. 

Sierra [jcono : Ashanti: S. Xiu'erla : Conyo Free Stale: Sinlan ; U^^anda ; 
Natal. 

d. C. annulioris, ddiuo., Liverp. S. Ttm]). Med., Mem. V, App, (UH)l). 

This species is really verv distinct, hut has Iteen confuted with C. one 

el the types (cf ) of Jdrsuii palpus ibitiutd) aclnally betni^ a speelmeit of 

C. unniilwris. The markings of the tltorax and alxloineii, and the aliseina^ oi lhi> 
'tripe on tlie tibiie, will sufhec to dIstiuo:uish tin* present sjjeide- irom (\ duUum. 
Gambia ; 8. Xij*'eria : Anoola ; S. Ulindesia : Transvaal, 

1. C. duttOni, Then., Kept. Liverp. S. Trop. Med. Mimi. IV^, App. p. v.(lJMM). 
C, dis.similh^ Then., Mon. Cnl. I, p. 370 (iiiOl). 

C. Theo., Mon. Cni. 1, jt. 378 (llfOl). 

a/K/rwcddK.v, Then.. Kept. Liverp. S. Irop. Med.. Mem. X, App. p. vi. 
(1902) ; Mon. Cnl. Ill, p. 170 ( 1903). 

(?) C. iiottdylodesftufs^ fjn’inb.. Zttol. Aiiz. 29, p. 383 (1903). 

C. allH>vif<f(Ons^ (iraliam, Ami, Ma;^. Nat. Hist. (8) V, p. 201 (1910), 

The pale strijie on the lihiie of this species is .sometimes rather obscure, but in 
eoujuiicdon with the broad baud on the probo.se l.s, the two pale spots on the 
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thorax u I ways visible), ami the ruumied alMlomitial bands, it makes the 

,s|i(a:i(!S an easy fjne to identify. i\ iuis the same spotted tliorax, 

strijji d tibia* and roiimhal aljilominai l)ands, hot ditt'ers in tlie unhanded ])rolKjsci> 
and Tin: tiljial strijK-, too, in the In-t-named species is most distinct on tin- 

hitid Ic^rHj while in (bittoni it is particidarly ctjnspicnoiis on the mhldle logs. 
Jn tlie Q ty[>e of T. (bssirnilis \ cantajt make out tin* markings of the tibiic, and 
the fork-c(dls arc dilVerenl : in fai;t this specinier» looks nnich more like 
C. flufhssius than (\ duftoui, l>ut .-iticc the males associated with it are un- 
donbtcMlly ail (b tinttoni I have imd tided t , (/is.bfullfs here as a synonym. I feel 
all the imjre conlirhatt in iloing this, ^ince Tlmobald (Entomologist, IDOH, ]). 107) 
has already pointed tait that hirsutlinfljils is only a largo ftjrm of C. disdmiiis, 
(*. hicsntiiHif pis [WWvY" from t!ie typical form In having sonic pale scales at the 
apices as well as at the bases of the abdominal segments, but there is no douht 




k iy;. h—hegfs «>[ i'nlt'x : (</) Iliiut leg of (\ Thco. : ((^) mid leg of C. dutlfun, 

Thuo. ; (c) mid log of C (lniU rt. Tlioo. : (d) bind log of C. uiircdfalum, Tlieo. 

lliat this is oidy a variation, and it is Imrdly wurtli while retaining a separate 
name for it. ( \ a/i(tnnosliLs was described from a small specimen ; this species, 
like many other muMjuitos, varies very greatly in size. One specimen shows a 
remarkable ahiiurniality in the neuration : the second vein is unbranched, and the 
upper branch of the tourth vein is only represented by a stump, so that tlie fork- 
cells are absent. (: cion/y/c^/cswocs is pndiably a synoinym, but the description 
does not (piite agree, as the liaiid of the proboscis of tlie female is described as 
being brotwler and more diafinct than in C. diasimilb. 

Common throughout West Africa ; Nyasalaud ; Transvaal. 



spEcrn^ (IV (’ULKx \xn am.mio (;k\kka. 


2fil 

C. thalassius, Tlieo., lupt. Liver|i. S. Tnip. Mi ll,. |.. vii 

(1902) ; Mon. (.‘iil. 1 1 1, p. liiS (1903). 

Cidcx TIiuo., ♦!. Efoii. I. p. :\\ ( 190 ,'j'). 

Culicelsa accnte/isi.^^ Tlieo., Mon. C'lil. \\ p. .’>17 

,, n(‘otut‘nf(irfn/inl(t(.<,, TIuhk. Mon. ('nl. \ . ji, H'Jd (llildV 

There is very little donlit tliat (\ hi f (/ha fit is tlu* ''nuu' as I holfts.<{tts> wliieli 
is eertainly eonspeoitie with (\ ni‘< 1 lii^ pvohnsrls in hoth the spemnens 

of C. hi/oliufa, cojjtrary to Tlieohald's staU'uient, is ilisllnollv hamlt'd. I have 
exaniiued the q lixMiitalia in tin'se two spei'inuMis, and also in a spi'i inien from 
Aeei*a, and can only detect om; ‘‘ foliate plate ' in any id tlieni. riiere appiaiis 
to bo no ditrerenee in the thoracie markln^^ between (\ tfri i-dt/isia and nrn(<{f'~ 
nwrhfncliiis—iii any rate not sutHeieiit to warrant tlu‘ lalention of the lattei' 
name as a distinet variety. This name is i-ather misleading, as (\ Ihttltisslus 
dues not belong to the Vulirtisd ^ronp, (lie type (d wiilidi is t<u'nioiltifurhu>, 
Wied. 

Gambia ; 8 . Ni^^'crla ; Transvaal ; Dela^'oa Ibtv. 

d. C. somaliensis, Neven-Eemaire, A rob. Ibu asil. 10. p. 2.71 (19(Mi ). 

C. so/k.v, Tbeu.. Tltinl Jtc]). Welb’. Lab. p. 2di) (190111. 

Tlieo,, Mon. Cid, VL p, dds (1910), 

Very inucb like C. tiutiassius^ but tin* lirst fork-eell ^'lioiter and tln“ lernnra 
are marbled. It bears an extrenn iy idnse n'setnlilance to the Indian dtit'ro- 
(tnutflain.'i, and is (pjite possibly only a form of tlial >peeies. As, liowever, I 
do not feel confident that tiieyan- tloisann* there is some dilbnenee in the shape 
and colour of the tboraeii* siailes — i have not adojited \]\v muw mlrnutnnuOiht.s 
for the African species. Tlie description of Ck so/yn//n,'/ovfk ai;rees very well 
with sjiecimens of 6k a lar^e mimber of which lia\ e been laxeived by ihe 

Entomological Research (Joi omit tee fnmi Somaliland. 

7. C. tigripes, (imndpiv, L( > Monstiipies (1900). 

(?) Ok i't)ucoloi\ IL-D., .Mem. Soe. d’lli^t, Nat. Ikirts IV, p, 10.7 {1H2.7). 

C. inarulin'Krn^ Tlieo,, Mon. Cid. II, p, 34 (1901), 

Ck thjripf^s \i\v. fiurn^ Theo., Mon. Cul. V, p. 394 (IDlOj. 

This species is very di.stinet from all other A friean f 7^6; on ae.eoimt nl its 
large size and sjajtted legs. It is, however, (do.'^ely related to tin; (h'ienial 
(k anuolnr^ the only constant difl’crenee I can detect hi ing in the relative length 
of the fork-cells : in (\ (ipri/hs Q the base ‘d the first fork-c(dl Is ncar(-r the 
ha.se of the wing tlniu that of the sixond, while in 6k nnintfor lIk; bases of both 
are almost equidi.stant from the base of tin;, wing, that of tln^ second fork-cell 
being if anything nearei' the wing-base than tliat of tin; first, 6k il<j/}i/rs i.s also 
on the whole a darker insect, with less yellow un the abdomen, thougli there, is 
a great deal of variation in thi.s resjieet in both foi'rn.-', some specimens oj 
C amcolor being a.s dark a.s any 6k and having hardly any yellow scales 

on the abdomen. The last joint of tlie jialpi in ( \ fif/rip/^s is generally dark, 
while in Ck eoncuior it is nearly always light. Roth forms havi; tin; same leg- 
markings, these being siil)jeet to some variation. Since, then^ i.s Ibis eonsiant 
difference between tlie two forms (in neiiratioii) I think Ck hfjripfs must be 
regarded as a distinct species. To my mind it is un absolutely typical Culcx. 
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It is nirioiis to noticcj that wln^ii a siH-cies is comuion to tlic Ethiopian and 
and Oriental r<!_i(ions, or when a pair of olor-ely allied species occurs in the tw'o 
rc^^ions rf‘spc(;tive!y, the Afri<*an i’orni is often iniich darker in colour than the 
Eastern, d'lie plienoinenon diies not >feiu to be confined to the CuLiCiDAE. 
as 1 hav<‘ notii'i-<l it in the Tlpulid Cnuosifi in (f rat ft ^ Wied. 

d'he spci^innais menti<nied hy Tln^ohald as havin'*; been taken in Australia 
helonjj^ to tlie conrolor form. I have iiiad(‘ sr*veral pre[>arations of tlic male 
;, 0 ‘nitalia oi eatdi form, and ean ileteet no difference whatever ; the <^cnitalia 
an- i»l the onlinary pipinis and type. ThcohaldV C. ia/ripcs \x\Y, fasra 

(Mon. Cul. V, ]>. the male ireiiitalia of wliieli I liavi* also cxaniined, 

inelndes tile darkest forms. It i- eertainly ihjI, as I at first thought possible, a 
distinct species. fiariprs is widely distributed over Afri<‘a. 

«. C. theileri, Theo., Mon. Cul. Ill, p. 187 

(\ pHfipnwiy Tlnaj., iiee. Iiid, Mus. 1 p, 1;> (1910). 

A species very easily reeugniseil by means of the striped femora. The «’o-type 
of ( \ i>e(htjrnri in tln^ lli'itlsh Mnseuin e^aetly ri sen d)lcs C. theil'vi, 

Transvaal; Madidra ; India. 

0. C. univittatus, Thee., Mon. Cnl. 11, p. 29 (1901). 

lleplapfddmuitjia f>inipl<\i\ Theo., Mon, Cnl. HI, p. 'A',M (190.'V). 
Ilepl(ip(ileh(um/ia montforfiy V^eiitrillon, Arch. Parasit, IX. p. 448 (190, V). 

A rather ohstaire species, until the striped tibiae are noticed. Some speelineii,' 
recall V. dnftoni^ hot they can always he di.'^tinguishi'd hy the iinbandeil jirohoscis 
and legs. The llritlsh Mn^eimi -cries of //. simpkx consisted of .‘1 Q and 1 J 
(including type Q of //. dnpic.r) and one q C\ dreeas (lahelled as 
type ol //. simplr.t’^ and tignred in Mon. Cnl. IV, p. odo). The e(i-typ(‘s of 
//. tnonlfavti from Madagascar, whii'li are in the liritish Museum collc(;tion, are 
eertainly also C. univiUafuii, I do not believe the species is separable geiicrically 
from Culi\i\ The whitish sjiot on the ajiex of the tibiae is not more eonspieiiou.- 
in this s])ccics than in other members of the genus. 

N. Nigeria ; Angola ; S. Ilhodesia ; Madagascar. 

10. C. pipiens Linn., 8yst. Nat. Ed. X, p. G02 (17d8). 

Iindudcd here as varieties arc : 

i. C. /uOV/(/u,s, Wied., Anss. Zweif. Ins. p. 10 (1828). The .-teni of tlie first 

lork-i‘cll is a little longer tlian in C. pipi<ns. 

E. Atrica ; common almost everywhere in otlier parts <0 the tropics. 

C. /h//</<t/os is said hy (iiiinberg (Zool. An/.. \\i\, 19iid, ]>, .490) to 
he, with Steiivmijiit fani iata^ K., the coinnujiiest Culieiiie in Kaincrun 
and Togo. It seems as though some mistake must have been 
m: ide, as (\ fatufiins is imrejireseiiled in any of the large colleetion.- 
of musiiuitus which have been received in England from West 
Africa.* 

ii. i\ paiUdovf'phaki^ Theo., First Kept, Welle. Lab. |). 7d (1904). The 

scales of the head are paler and the thorax is dark brown instead of 

reddish brown. The costal margin is darker. 

Sudan ; Uritish East Africa. 

* Since the above was written 1 have seen three specimeus from Sokoto, N. Nigeria 
(iJr. J. J/. 



SPECIFY OF rULEX AXD AIJJKD (JEXKIIA. 


2Cy^ 

lii. C sto^hriy Theo,, Mou. Vnl IV, p. \\\* (\!M)7). Tlu> ;»lHl(Hiiiiinl bamls 
are tnore rounded, other wise tlie s|ii‘tiin(‘n like jutdhhH'f'phulti. 

N yasaland, 

iv. C. variotinnHjdfuSy Thcd.. Mon, Col. Ilf, y. l‘)8 ( - >/>/v, TIumi., 

Mon. Cul, ni. j). ‘JlO, 190, 'I'liis is ai^ aluiiwt l\jiiral (\ lytirtis \ 
the females are mtln'r s]iri\ (died, luMiec ilu^ hainl^ on (In* a|>li-:d 
segments of the alidoincn are not \ isihlt'. 

Cape Colony ; Azores. 

V. C, pf'pieusy L. 

N. Africa ; Europe : N. Anieriea, 

tl. C. d6C6nS, Theo., Ue])t. Liverp. S. 'Prop. Mi'd. Mem. I\, App. p. vii, 
(1901). 

masru/tfs^ Tlieo.. Mon. ('ul. II, p. 12.> (19()1). 

C. m/Hdtus, Theo., . I. E(‘ou. Biol. f. p. ilO (19(lo). 

C. iii(fi'(><‘osfi(/is^ The<>., Mom. ( ul. \ , p. ij()7 (1910). 

C. fichhu'ostdiis, (Jrahani, A tin. Mag. X.at. I list. (S) \\ p. 2(19 (19M)). 
IlrptuphlelKimfihi \o//yj/er ;7, Theo., Mon. ('nl. 1 \\ p. (litOT). 

Theobald states that in C. inffscninfi the smaller (daw on llu' Core and mid 
tarsi of the is not toothed: it this is the easi' (it i'.^ dillieidt to make onl 
from the speeimons). it is a very mmsnal variation. (\ nitisvidns sia ins otherwisi* 
identio.al with (A dn-ms^ whitdi is a small and rathei* ohseore speei(‘s, ( )nt of 
18 specimens in the National ( ulhct i(m (»nly 2 arc females. 

Sierra Lcom‘ ; S. Nigeria : N. Nigeria ; Smian : I'ganda ; 'rran^vaal. 

12. C. simpsoni, Theo., r). Kcon. Biol. I, p. 28 ( jttO.a). 

V'^ery much like C. drmts, dithn'ing in the thoracic sealing. 

Transvaal. 

Id. C‘ pruina, Theo., Bept, Liverp. S. Trop. M(al. M<‘m. i\’, A[)p. p, viii, 
(1901). 

C. pndnonHs^ Theo., Mon. (hd. II, p. ;l.‘12 (1901). 

C. pallifiothoraci'iy Theo., Mon, (a»l, \\ p. .170 (1910). 

Easily distinguished from all other African sjiecies hv tlie pale lateral artMs 
mi the thoracic integument. 

Ashanti ; S. Nigeria, 

Id. C. ornatothoraeis, Theo., Mon. Cnl. V. p. :57(> (1910). 

V^ery near C (jrahand. Both have th<‘ femah^ palpi loiig<'r than usual ; in this 
sjiccies they are (piito oiio-fourth the length of the pi’ohoseis, 

S. Nigeria ; (fold Coast. 

1<5. C> guiarti, Blanchard, Les Monstiques, p. 029 (1905). 

C. rdridisy Theo. {ner K.-l),, 1S27), Mon, (All. 1 1 1, p. 212 11905). 

C. nmvfd, Theo., Se(;ond Bojit. WAdlc. Lab. p. 70 (1900). 

The green colour is certainly not a spccilie eliuract(*r ; it not uiKMiiiunonly 
occurs in many species, ^.y., (A pipdns. C. ([rdhatni, (\ prniittty Cfdti-nnnpitt 
nchnlosa^ and the Tipnlid Dicratnunput rhomt. 

Sudan; Ugamla : N. Nigeria: Gold tAmst, 
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16. C. g^rahami, Tlion., Mon. (‘ul, V", [). 6^8 (lyio). 

r. pnllalm, Graham in^’r ( I9fl4), Ann. Mag. Nat. Hist. (8) V, 
p. 26.^ (1910). 

This ami the two following species arc extremely closely allied and perhaps 
should 1)0 classed togetlnu*. Larger series and a closer study are, however, 
retpiired. There is sometimes in (\ (frnhtinn a more or less distinct rim of whit(‘ 
scales to the eyes, recalling that of Prutumdinro^'itnwn fuAcunu 
Gold (h)ast ; S. Nigeria ; Uganda. 

17. C. zombaensis, Theo., Mon. Gul. 1 1, ]). 143 (1901). 
a. (itutsufniftrh^ 4’heo., Mon. Cid. p. 374 (1910). 

C, timtsufidurli may he distinct, but I can s(‘0 no character to separate^ it 
from C. 

IJgandii ; Nyasaland. 



5. — DorStTl view <»f tlionix of, (;i) "Fiioo., 9 • (h) 

9, tin' riLflit liiilf (IcuihIl'iI to slunv tlip pale aiirerioi patch t (c) 

4'hco., . 

IS. C- invidiosus, Then., Mon., Cul, 11, p. 329 (1901). 

i\ cncAcsO/s, Theo., Kept. Liverp. S. Trop, ^led., Mem. X. Aj)p. viii. 
(1903). 

(\ (‘hlonnrnti‘i',f 4'hco.. Mon. Cul. p. 373 (1910). 

(.‘^) (\ oquilus, Graham, Ann. Mag. Nat. Hist. 1 8) V, 1910, p. 200. 

If tiic males described as V, aqfnh(.'< do not belong to this species, tlu're is nu 
male in tlic collection. 

Gambia : Gold Coast ; Nigoriii ; ('ongo Tree State ; Ugamla. 

19. C. salisburiensis, Tlieo., Mon. Cul. IF, p. 113 (1901). 

C. livsfo('h\ Then., J. Kcon. Uioh I, ]), 29 (1905). 

Tbc type of C. fmforhi has hocn lost, but the description leavc.s practically no 
doubt that it was only C. sftlishnrirnsis, 
vS. Rhodesia ; Transvaal : Natal, 
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20. C. piliferus, Thoo.. Mon. CnI. IV, |). 271 (inoT). 

Maillot ia joUfera, Thoo. L<\ 

This species closely resonibltv u small (V/cr. so is inclmlrd 1 ut(‘. as .!/,//MiO‘r( 
only differs from Cakv in the size of tljo soah'^ on lh<> iioad ao'l iliorax. 
-■* unknown. 

Algeria. 

21. C. insignis, Cnrtor, Bull. Knt. Ros. 1 1, p. ar (1911). 

CuUciomyia iusifjnia^ ('art or, /.r. 

Nyasaland : U^antla ; Coniro Froo Stale (Co!<piil!iat\ ilhO : S, NiL^oria ; Sitora 
Leon(‘. 

22. C. rima, Thoo., Q, Mon. (hil, II, p. ;127 (1901). 

(Nee Nf'owehnuuviiwti r/mo, Tlioo., 7, Mon. (hil. IV, p. oM, 1907). 
Melanoconion Wm//v, Thoo., Mnn. Cnl. Ill, |i. 210 (19091. 

Ciflex rima was foundod on IVnialo examples, the s poo i mens \vlu(*h d'hoobald 
took to bo the males arc only ('ffUcioaijiiK m fntio^ti ; I he [7 of < \ riiioi hw^ 

"ot the peculiar scales on the paljii or the ilat scales roinid tlu‘ loes. Since ilio 
"cnns NfOweianoronion was fomido<l on the male sp(‘cimciis in quistion il is a 
synonym of Culiciomyin, 

Ashanti ; 8. Nii^oria : (’nngo Froi^ State : Upianda. 

29. C. sergenti, Thoo., Mon. Fill. Ill, p. 2 ls (1909). 

Algeria. 

24. c. rubinotus, Thoo., Second Ro]). Welle. Lab., p. 79 (I9l)(i). 

A single specinum, with very few scales bdt on llu; tliorax or abdoimm. 

Sudan. 


Afvirnn S-prvir^i not itichiflrd iu fftc 'prcirtiiiKj 7\{f)l<'s. 

(\ aeyypti, Linn., Hassolqiiist.s' Roise naidi Faleslina, p. 470 (1762). The 
description is as follows : — ‘‘ (’ulex (oyjipii ariicnlalinnibus candiilis. Magnitud(i 
Culicis vulgaris Linn. Syst. N. 1. Folor ex fiisco caims. (’riira (‘atia cmn 
ammlis candidis, parvis, circa artieulationos et in articiilis. Fimeta (Candida ad 
marginem dfirsi in corporc sub alis utriiupie, plura, loiigitudiMallOT slta. Ammliis 
catididu.s ad basin thoracis, inter ilium et {ajrpus. Lin<‘a l•iln^lida perpoiidicularis 
juxta oculos, utrinquo una pawn. Locus, Ai^gyptiis, ('ullce fomimmi rarior.’’ 

C. hnuff’/arcainfi^ l>eckcr, iicrl. .Mitt, Zool, 1 1, 9, p. hJS (1909). In his 
description Heoker says “ One sees no trace of scaling on I In* whob' body.’ The 
name bad therefore Ijctter bo d nipped altog(;tlier. 

C, mavulireHt Mi*([., Dipt. Fxot. Sup. f, p. 7 (1^16). This cvifhmtiy 
belongs to the dvrs/fUa group, but the desin'iption i< not full enough for purposes 
of tabulation. 

(\ rnfiauif. Bigot (Thco., Mon. Cul. ILj). 169); pnsillns^ Moq. (Then., 
Mon. Cul, n, pp. 122, 106); (I, ptiUiprs^, Mcq., ncr Mg, ( ■ C'. inf'laaorhiims^ 
Files; Tbeo., Mon. (hil. 11, p. 171). I’be descriptions of tliese sjMicie^ are 
inade((uate. 
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(Uitirada ffunsimodosta^ Theo,, Aru). Nat, Hud|'. Ilf, p. SH (1905), anti 
(/uler !/U‘ulor^ Synt. Dt^stthr. I, jt. 9 neoni to belong to Culet 

(rt. Mtr.) and apjiareiitly to tlu; (\ jnidcnt group. 1 have not seen specimens. 

(^iilfx (l/dleri^ C. pyfjmaeua and C, ze/luf^n^ Noviui-Loinaire, Arch. Parasit, 
1906. I have not ^cen specimens, 

(\ i/iKtiduhis^ (irihil)., Zool. An/. p. (liiO.3). Said to be closely relatotl 
t(» Cii/<r/o/fn/lft fichu (ustu hut larger ami paler. The descri])tion agrees fairly 
well with the hitter species, except that the venter is described as having the 
segments with pale apical hands. 

(\ pui\ Newst. Ann. Trop. Mod. I, p. 2o (1907). Pb'om the ilescription tbi> 
apficars to )><» closely nlliiMl to C, <vnsi}fnli.*> and is perhaj)S a rubbed speimnen <d 
that species. 

( . (uHrenti^ Newst., Ar, p. 24. The abdomen is described as uniformly pale 
brown, d'lu' si/.e is not stated, nor the strneture of the ungues. 

Tncuiorfij/ncfiiis^ tifricanus^ Ni'veii-Iiemaire, Arch. Parasit. 10, p. 271 (190lj|. 
This cannot be a true 'raniiurhijffchni^ ns the female has toothed claws. 

Hoyciit mhnomyiofonnis^ Newst,, Ac. p. .44. Shr)uld probably be ineliided 
in the genus l^ndhwcfd ; seems to be distinet from [,. pinccrun^ which it must 
closely rescmbh‘s, sinia' th(‘ hist three joints of the hind tarsi are d(‘serihod as 
hnfHzy-fichreom^ tl;e legs otlierwiso being iin banded. 

Neomelauueofiion pitlpale^ X(‘wst., Ac. p. 41. This species clearly does not 
belong to tln^ genus Seofnehmonniiou^ which is a synonym of ('nUrivmyin. The 
palpi of the male are ligmasl as two-jointed ; if this is really the casi', the' spiaaes 
canniit he a MeltfUovonioiK The figures of the male palpus and wing and the 
description of the antcnnai* snggi'st a fjfdlvirin. 


[ndox of Spreifir Nantes, 

[Tahnlated African species in heavy type : synonyms in italics.] 



P.UJE. 


Pack 

ahsohrina, Ft*lt 

... 27)1 

:uiiiiiii[>o.«, Wlk 

255 

Hri'niemis, Theo.,.. 

2fi6, 2tU 

annulirostris. Skiisc. 

2.3G 

aegypti, b. 

... 205 

iiijHthis, (rndi.ara 

264 

iifrieono, Theo. (Mansonia) 

... 2.34 

.’irabiea, Giles (Jfjinsonia) 

249 

Thoo. (Miu iiiiis) 

... 24i; 

.'irabicns, nocker (Gnlex) 

249 

alricanua, New.- [.cm. ('raoniorliyneliii';) 2G6 

aurites, Theo 

252 

iiger, (liles 

2.30, 2,39 

4’hon. ... 

21)4 

ulhifascmtus. Moq. 

... 247 

bicolor. Mg. 

25G.266 

ixlhiianth. Then 

244, 245 

bf/nimitf^ Theo 

21)1 

alboannulatus, Mcq 

... 247 

Theo 

264 

*il{f0i'ii-gfila9^(jrti\\nn\ ... ,,, 

... 27)9 

ealiginosus, Graham ... 

... 246.248,27)0 

al tomans, Westw. 

... 240 

ehamberlaini, Liidl. 

244 

Tlieo. ... 

... 27)9 

>'htorn\'^nte)% Theo. 

264 

inntrfNoaths, Theo. ... ... 

■ 2.39, 200 

i'hriiiioih<o'a.t\ The(>. 

245 

annettii, Thoo 

252, 25.^ 

j i'nifreu^ Then. ... ,,, 

254,255 

annulata, s<4innk 

244,251 

1 dovijtfttjiHA, Theo. 

244 

aimnlifera, Theo. 

... 254 

1 emhmnre.H.*, Walk. 

246 

annulioria, TIuh) 

24;i. 250, 259 , 

eoneolor. 11, -U 

261,262 
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Pa(jh. 


romfylotle^iiixs^ Griinh. ... 

2.'>!l. 2G< 

consimilis, Newst. 

... 243. l>5G. 201 

cristatus, Theo 

252. 2r»3 

cnmminsi, Theo. 

247,248 

thhiel*, Theo 

250,255 

deceas, Theo 

257, 263 

deatatus, Theo.. 

247,248 

didieri, Neveu-Lemaire ... 

266 

tlisulfulliji, Theo 

250,260 

dorsalis, Mg 

247,248 

Speiser. 

253 

durbanensis, Theo. 

248, 250 

duttoni, Theo 

... 2.^7.2.50.262 

cwhtiiut!^ Theo. ... 

264 

fasciata, K. 

248,262 

fasciolatus, Arrib. 


fatigans, Wied 

2112 

fi'eetow-ien&li, Theo. 

254,25.5 

fulvus, "Wied 

252 

fuM-niHilpalis, Theo. 

248 

fuscopennatus, Theo. ... 

252,253 

fuscum, Theo. (Protomelanocoiiiou) iJ44 2G4 

Theo. (Fectinoj)a!jms) 

2,55 

grahami, Theo. (Culcx) 

... 244,257,264 

ynihti/nr^ Theo. (Mucidua) 

246 

guiarti, Plancli 

257,263 

hirsutus, Theo. 

247,240 

hifHutifiitljus^ Tlieo. 

259, 200 

hispida, Theo 

244,245 

inconspicuoaa, Theo. 

255 

insignis, Carter 

258,205 

invenuatua, Tlieo. 

2.54,256 

invidiosus, Theo. 

257,264 

j:iiiiaieeiiai.'<, Theo. 

247,2.56 

Tlieo. 

250 

lateralis, Mg 

248,250 

luurenti, Newst 

206 

ffurarifuthus^ Lw. 

240 

leucarthrius, Speiacr 

248,2.51 

linentoppiDkis^ Ludl. 

245 

htldoroHtoliii^ Oraliam ... 

263 

longefurcatua, Beclter ... 

265 

longisquamoBUS, Theo. 

247,240 

lowisii, The<^». 

250 

luteolateralis, Theo. ... 

245 

uiandii'rHra^ Theo. 

261 

niaculiventria, ]\[eq. 

.. 205 

maculosa, Theo. 

248 

•loulafpiin'iir'tenah. Veotr. 

258 

Theo 

254 

wirinfy Serg. ,,, 

249 

Theo. .. 

26,3 

mediolineata, Theo. ... 

2.53,254 

i>'f(lif)pnnctnUi ^ Theo, 

248 ! 

melanorhinug, Giles 

265 


!»auk. 

metallicuB, 


niicroannulatus. Thoo 

... 261 

niimoinviaformis, Newst. 

244, 266 

luinulitst, 'rih'O. 

... 263 

motif fort t, Veiitr. 

... 262 

, raorsitans. Then 

... 251 

: mucidus, Kai-seh. 

... 216 

imindulus, Gri'inb. 

... 266 

tittirri, Theo 

... 20.3 

nebulosa, Theo 254 

. 255, 203, 260 

' nemorosus, Mg 

217. 248 

1leoU^elli<^rhlJvrhlt<^ 3'lu‘O. 

... 261 

niger, Giles 

... 247 

nigeriensis, Then 

248. 25(1 

nhjerrimo^ Theo. ... ‘ 

... 2.51 

nigra^ Theo. {Mansonia) 

253, 254 

n'KjTfi^ Then, (t'hrysoeonops) ... 

2.52 

nigrithorax, Theo 

... 2.52 

nhjrochntint^ 'riieo. 

252, 251,256 

)iigro<'0)ttoii!t^ 'rihs». 

... 26:1 

iioetiiniiis, Tlien. 

250 

TIjCO, ... 

... 2.50 

OChraceus, Tlieo. (Gehlerotatus) 

216, 218, 2.50 

oehraeeiis, 'I'heo. ((/lirysoeunojis) 

... 25:4 

ornatothoracis, Then 

257, 26:4, 264 

ornatiis. Mg. 

... 250 

palliiloa^jiliala, 'riien. 

... 262 

furlliihiKliiotuH, d'hen. ... ... 

... 250 

jinUldothoriifls, I'lien. 

... 26, :{ 

Me({. 

... 265 

jialpale, Newst. ... 

... 206 

par, Newst. 

... 266 

Theo.... 

... 2.50 

’/trttigrrwi^ Theo 

250, 262 

piliTerus, Theo 

2.58, 265 

pincerna, Graham 

244, 215 

pipiens, h. ... 217,248, 

257, 262, 26.3 

piumosa, Theo 

214, 215 

Itfi}rilifie>i^ Tlieo. 

... 258 

pruina, Theo 

257, 26:4, 264 

jirntnoHus., Then. ... ... 

... 26:4 

pAriidonawdiuriiiy 'Fheo, ... 

... 2.59 

Then 

254, 255 

pufudoconop'in^ Thet> 

... 253 

jialn'tpdJpfX, Rond. 

218,249 

pulcritarsis, Uond 

247, 249 

polhifuH, Graham 

... 264 

/ttim-lijteii, Theo, ... ... 

... 258 

puuctocostalis, Theo 

... 245 

piisillns, Meq 

... 265 

pygmaeus, NeveuTjeinairo 

... 266 

quasigelidus, Theo. 24:}, 256, 258, 200, 264 

<jn/tnlgtii«irti^ Theo. 

... 264 

rp lasimcxiesta, Theo 

256, 260 

^uasiunivittatus, Theo. 

248,250 
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rima, Tlico 2.75 

PAriE. 

258, 205 

Un rjiles ... ... 

Pagf. 
... 2.58 

rubinotuB, Thco. 

258, 205 

tacninrliynrlius, Wied (Ochlerotatus) 

.. 247. 

rutirniH, 

.. 2or, 


251, 252 

BaliBburiensiB, Then 

258,21)4 

hirn'inrh;iiichu.-<, Ari’il). (Taeniorhynchus) 251 

'rtl<;0. 

.. 201 

T1 il‘o. ... ... ... 

250, 2,59 


.. 2(;i 

thalassius, Thco 

257, 2))! 

niiniirnL 't^ TliCO. ... 

.. 259 

theileri, Then 250, 257, 200, 262 

>«;u|>idaris, RoimI 

247, 250 

tigripes, ttrimdprO ... 243,251 

,257,201 

Bcatophagoidea, Tlx-o 

.. 240 

titilluns, WIk 

251,252 

sergenti, Tli<-n 

258, 205 

tniiiHniitlrifAiri^ TIk'O, ... ... 

... 249 

niuijtht.r, Tt)i“n, 

202, 205 

rnt'f/i/rmfA^ 'rin^o. ((Ailk'iomyia) 

... 255 

simpBoni. Tlu-o 

257, 205 

uniformiB, Tlioo. (^ransonia) ... 

253, 254 

'rtl(M), ... ... 

... 259 

univittatus, Tlioo 257, 2G0, 202 

Bomaliensis, Xcv*>ii-hcni;iin‘ ... 

257, 201 

f‘>i rhutniuditiiiA^ TllOO. ... ... 

... 203 

epathipalpU, Itcuil 212 

Htocihri, 'Flicn. 

245, 251 

vi^niax, Skiiso. 

247,250 

26.5 

i‘li>hire>is^ Thco. ... 

... 252 

yidHilia, St‘rj(. ... ... 

248 

ririd'fS, Thoo 

... 203 


240 

irillror!:.u,_ Tlieo 

... 248 

taeniarostris, (Hank^inrlla) 

.. 245 

xottnori, Noven-honiaiio 

... 200 

ffiarnftiria. 'i'lx'o. ((iralrliainiii) 

.. 25!) 

zombaensis, Tlioo 

257, 204 


Note on some Culicidae described by Dr. K. Griinberg.—In tlie Zuolo- 
•rischc-i* Air/(M^‘tT f(H‘ IDOj (])p. .‘i77- 1)^)0), I)r. K. ( i riiiib(‘!'" describof] sl\ new 
Vuliriilnp from Kjimermi and Tnj^o, ami the following notes on tlicm may be 
useful. 

1. Mifzomy'ia hiaiynfffn . — This is lu all probability a synonym oi }f,r}iO(!esiensis^ 
'I'lieo. Th(‘ third costal 3])ot seems fairly distinct in ( 1 riinl)erg’s figure, wluh‘ in 
tiie type of M. rhodrs/rtisis it is ipiite small. 

‘2. M. uniro/or . — Without a iloubt the same as d/. Then. In ])uhlish“ 

ing my note on this s]>e(‘ies in the duly number of this llnllelln, I overl<u)ked the 
fact that d/. niii. Then. (First Rep. Welle. Lab.,p. Gfi, 1901) is another synonym : 
tin* ty[>es correspond in every particular. 

3. Myzorhynrhus ob,'<vnrus , — Evidently the same species which Theobald has 
subsociucntly described as d/. .sfr/irlu/ni. As (jrrunberg suggests, it is very likely 
only a variety of d/. fiar/n'ro^fri.'^. 

4. ^Iryoinyid Ion(npalpis,--liedQM'\'\[K[\ by Graham as A*, poll factor. Trans- 
ferred by Theobahl to k'imfifi, 

5. CulcA’ rondylodeswifs, — Prol)ab1y only duttoni. Sec above (p. 2fi0). 

6. C. mandfdus. — Perhaps a Cfdu iofnyifi. Sec above (p. 266). 


F. W, Edwards. 



ON A NEW (H-:NUS AND SIMN'IKS of SI FHON A FTER A 
FROM NVASAFANI). 

1>Y THK Hox. N. CuAiiLKs KuTnscHii.n, M,A., I'M/.S., F.IC.S. 

Tho Entomological Research ( nmmittcc has rccriM'd Inmi Z«>Mil)a four 
specimens <tf a new sj)ecu‘> of Hea which is iclatcil to the ^wMicra 
Jvoths. (1911; type wi.<rnli^ Dii^cs, iSii’i^ an<l Wa^n. (19(t2: 

type minor^ Dale. 1S78 ™ f//'f/f77/.N'Frasch., 1880) hut iliil'crs so much from the 
species lu'longing to thest^ genera that it rcijiiiia's a S(‘pai:vlc genus. 'I’hc 
species is especially reinarkahle for the (levelo|imcnt of its liea<l and huccal 
or‘>'anis (fig. 1). Tlie mandihles as well as the lahnim ar<‘ very hroad, parlicii- 
larlv the fornter, and closely rescmhle those of Aye7<YJ.vy////.v cHiiinilf. Dale (1S7S), 
and the SaUCOI’.SVIvM OAic, Fids peculiar parallelism also obtains In llm labial 
[lalpi, which show a r{‘dnetion similar to that \shicli occurs in the th>as mentioned, 
being but fccblv (dntinized and consisting (d' otily tlir<'c di-l inct ‘^i'gmciiis. 'I be 
size of tint labnnn and maniliblcs suggests that the speeies lixes ilndl to the 
host by means of these organs in tlie sanu' way as .V/e7e/j.w/////s cunirKii, i.c., 
more permanently than do tlie majority of Ileas. 1 1n* slruetnrc of the head 
bears out this surmise inasmuch as the huecal slit extends far upwards, the 
frons being short, wbieh allows the pimving organs to assmin* an almost 
liorizontal position when being driven into tlie skin of the host. 

Xlic new g(‘iius, whiidi we propose to call (^Ih gen. iio\'., is liirtlier 
characterised hy the first segment of the mid tarsus being one-fonrtb shorter 
than the second, and the lirst of the hind tarsus as long as lln‘ ^eeon<^ segment. 



Fig. b — Head of . 
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Moroin'cr, the jihdomeri is convex above in both sexes, being less slender than in 
and Pdlnrops^lla. The stigtiiatu are unusually large, espeeiallv that 
of the eighth abilominal segment. There is only one long antepygidial bristle on 
(faeb side, aecornj)anied by two tninnie bairs. The hind coxa bears a small comb 
oti the inside. The sliort dorsal ]>ristles of the tibiae do not form a regular comb 
ns in Lejitop.splla mnsmli, Tlie fifth segment bears in all the tarsi four j)airs 
of lateral bristles. Then; is a dlstim!t eye at the base of the first germ! spine. 

Chimaeropsylla potis, sp. nov. (fig. i). 

d Q. A fairly dark brown speeies. J'lie bristles arc rather short and those 
[>lared on the liead and tliorax are apjn’oximatcly thicker than is usual In the 
allied fleas. 

Hrad, — Tin* frons is evenly round (‘d, more strongly in the than in the Q, 
and is only a little longer than the oral edge, the frontal angle lying about 
midway between the antennal groove and the ventral spine of the geiial comb. 
The sides of the frons arc; flat, this part of the head being strongly com})ressed. 
Titerc is one long bristh^ near the frontal corner, a shorter one in front of the 
eye. and one more behind the eye, there being a number of additional small 
l)ristles as shewn in tlic figure. The genal comb is vertical and consists of 
6 spines, of which the seeoml and the last are pointed in the while all have 
rounded tips in tlie Q . d lie florsal wall of the occiput is very strongly chitinised, 
this incraasation extending well downwards along the antennal groove. The 
o(‘cipnt bears three rows of stout bristles, there being also a row of 4 or 5 small 
bristles along tin; antennal groove. The first segment of the maxillary palpus 
is the largest, the measurements of the 4 segments being 15- 14-10-14 in the 
cj , and 16-15-11-13 in the Q. The labial palpus is a little shorter than tlie 
maxillary jialpus and consists of three segments. The long first segment skews 
near its centre a trace of a division into two, but there is no hair at this place, as 
is usually the case at tlie apices of the segments of labial palpi. The tip of the 
labial palpus is ijl>li([ucly truncate as in Pulex and it.s allies, and bears three 
small bristles. The mandible is proxinially as broad as the apex of the first 
segment of the maxillary palpus. The bristles of the second segment of the 
antenna are all short. The eye is black and glossy, and is placed at the base 
of the uppermost spine of the genal comb. 

Tharax, — The pronotum is dorsally only half as long as vent rally. It bears 
a row of ten bristles on the two sides together, and a comb of 12 sjdiies. The 
dorsal spines of the comb are nearly as long as tlie ventral portion of tlie 
pronotum, wdiile the lateral spines arc tpute short. The mesonotuin is shorter 
than the occiput, and hears a row of ten bristles on the two sides togetlier, and 
in front of this row about 10 short ones, besides a number of short dorsal 
bristles. There are on eacli side of tlie mesouotum, on the inner surface before 
the apex, a ventral spine and a dorsal one. The mesoplenra have five small 
bristles. The metanotinn is nhont as long as the occiput, and has a median row 
of short bristles and a postmedian row of long ones, each row containing ten 
on the two sides together. The metepisternum and the mctastenumi hear each 
one stout bristle, while the opiinerum has two rows d and 5 ; Q, 5 or 6 
and 6 ur 7.) 



AXD SPKCIES OK SiriloNA riKlJ A KKoM N V A > A ), A \ t>. 
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The alxloininal ii to v nr vi have each a vow <»f tvu !)ri>(hs 

nil the two sides to^ret her, tluMV heinu' also a row of >ina!l hristhsoulhe tirM 
v'^oiicnt of the J ami segments i to v of the t-.\ ilie nmnhers of i hi^ anterior 
row being in the Q, T-d-o-S-^ on the two sides together. 'I'lu' tlrst tergite, 
jjioreOA'cr, bears an apical comb of / short spines, tlu* second segment having 
2 '[lines in tlie q and in the Q, tlie tiiinl and foiirtli none in the but 2 and 
1 re.'pectively in the Q. Tlie antepygldial brisih' is as long as tlu' lirsi liind 
tarsal segment. Tlie sternites of segments iii to vll liear in the 2 hn>tle>, 
the hasal sternite having none, the numliers heing 2 in the s.,' on the >eginenl.s 
ii to V, 3 or 4 on vi, and G on segment vii. 

/ov/s. — The comb of the hind (-oxa <‘ontains 7 m* >s spines plaeod in a row. Tlie 
femora boar on the outside a single, ventral bristle at some diNianee from the 
apex, and on the inside a smalh'r one nearer to tlie tqiox, (lie mid and hind femora 
not having any lateral liristles. Tlu‘ hind femur is remarkable bn- Its ^hapo, lln' 
veiili-al surface not lieing so strongly convex near tlie ba-^e a^ is llio ease in most 
(leas, but being tliickest ahont its eentn*. The mid and hind femora liavt* 
7 dorsal notches, tlie first, seeoiul, fourth, ami seventh (apical) notches licaritig 
each a pair of bristles. There is a row of N lateral bristles on tlie himl tibia, 
and the longest dorsal apical bristle of this fjhiii is onlv half as long again as tin* 
tibia is broad ; this bristle is tout and blunt, being less pointed and a little 
shorter than tlie longest ventral ajiieal bristle. Tlie liristles of iho mi<l tarsus 
arc short, tlie longest apical liristle of the first segimmt being onlv as long as tlie 
segment is broad. The longest hrl^^e of tlie first segment of the liind tarsus is 
shorter tlian this segment, and tlie ^rresponding bristle of the se<a)ii<l segment 
lines not reach to the centre of the tliiM segment. Tin* iiKist noti'worthy feature 
ot the Ursi is the shortness of the fiisasegnumt in the mid and bind tarsi, tin* 
measurements of these tarsi being as folnws 

mid tarsus cT, 14-HM3-7 20 ; Q, lo 20-i;b 8 20. 
hind tarsus 27-27-1 7-H- 20 : g, ;10-20- 17 -fi -22. 

The four pairs of bristles of the fifth taival segim-nt are lat< ral, the segment 
also bearing ventrally at the apex two shon '"^'’vh are well 

x'parated from one another. 

Modified sftj meats . — cf. Tlie (-ighth alxlomlnal tergite is small, and the large 
stigma occupies the greater part of it. The eighth sternite is about as large, as 
that of the seventh 'icgment. It hears two or three bristles placed close togethm' 
at the apical margin, the upper bristle being the largo-st. Tlie <'las]a*r is elongate, 
it" ilorsal margin heing cxeurved beyond the centre and then incurved, wliih; the 
Ventral margin is evenly and slightly cxeurved. A long bristle and a short one 
and two minute hairs are placed at the ujiper margin ol the ehtsjier, and four 
bristles at and below the ap<‘x, the upper one of th(;m being the longest. The, 
finger (fig. 2, Fj is quite short. Tlic inaniibrium (M) is long and sleridm’. The 
ninth sternite has a broad vertical arm, wlbndi ends in a rather long point : the 
horizontal arm is constricted before the ajiex, and hears lw(j apical bri, sties. 
The liind edge of the sensory plate of tlie ninth segment prijjee.ts dor-ally. 
The anal sternite l)cai> on eaeli side at the apex two long bristles and a shorter 
niie. The clasping organs resemble those of Leplopaijlla a'/anippes^ Koth>, (lli04j, 
to a certain extent, especially the clasper and finger. 
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HOV. S. ( KAUI.KS KOTHSCirilJ)— ON A WAV KLEA. 



Fii;. I. orifuiis of (Jli. /x’li'f, ^ , M., rnajiuhriiim ; 

(Jl., clasjttr ; F., finf^er ; P., [)rocosH uf the clasper. 

The s(;v<;m(!i sUu’iiiU* Is ventrally tnnirate, and laterallv jn'oilueed into a 
short ol)tiis<! lobe (li^. 3). The ei<;hth tergite has no bri>tlcs abiive and below 



Fig. 'b— Abdominal segments VII. and VTIL. and roa^p- 
tiiculum seminis (K.s.) of Ch. 2K>tin, 

the stigma, luit bears about h bristles near the apical ventral margins on the 
outer surlaeo, ami about 9 at the apical edge. The stigma of this segment i> 
large us in the q . Tlu' eiglitli sternite is small, and has no bristles. The stvlri 
is slender. d1ie anal tergite bears dorsally on eaeli side a long bristle whi(‘li 
etpuils in lengtli the a[>ii*al bristle of the stylet. The receplueulfun Is very 

small, the tail being of about the same length as the head, and the latter being 
thinnest eentrally (tig. 3, K.s.). 

Length, o' l‘o mm., Q 1*9 mm. 

One (5 throe QQ from Zomba, Nyas.saland, taken by Dr. IL S. Stamm^. 
in Doeember, 19 Id, ott' the large elephant shrew, RJnjavhocyon virnci^ Peters. 






.NOTES ON THE liLOGO-SlK^K [ N( ; FElKs OF OSnO(;|u> AND 
lEESHA DISTKU’TS, SOOTlIEKN NUiEKlA. 

Hv Di:. T. F. (I. M.vyki:, W.A.M.S. 

(MAP.) 

T1h‘ Oshoijlm and Iloslui distrlrt,^ nC Soiillimi Ni,-i‘ii;i aiv (•(mti,Lriin„s ;ind an- 
Mliiatod in tlio nnrtli-(‘ast ninicr of tlu* Wcstrni Finviiuv. Tiu‘v aiv iMiiiidrd on 
tin* (luith and cast hy Nortlunn Ni^vria, on tijo ursl hv llir Oy.. and 

tho south hy tin- Ibadan and Ondo disirlois of Hi<> Wrstnin Ib-oviiKa'. and hv a 
'inail part of the CV-ntral Province. 

I iditicalU , tlie>(‘ (listriets are separat<*, the ( ioverrinienl licad'jiiartcrs heinu^ 
at Oshojrbo and Ileslia respectively, and il is in lln ni flial tlie inajorilv of ihe 
hifin*^ hies inentioinal })t‘I()\v havt- been (‘aiiLrlil : at Ile^ha In ('aja. li. F. II. 
Ilnnifrey and Capt. A. II. IPalr, and at Oslio-iio by niyself. 

I he Oshoi^no Ke>iden(“y is silnatiMl on a lull a mile Iroin ilie nali\<“ town. 
A (deariiiir in the laish for alamt Itii) yanP round ifie Iiomm' has been plantcil 
with Hahaina ^russ, 

Tlie lieslia Kesi({oney is also siliuited on the lijp of a hilb a \'er\' sleep one, 
risin<f 700 feet above the surroimrlinir count rv. Il is about 2,000 fci*! above sea 
levtd. 1 he base of this liill is thiekly elolln^d witli torcst, hut the >inMiiiit lias 
been cleared and phinteil with Ualiama i^rass and ^niniciir. Tlu' conntrv to ihc 
north and east ol lleshu is very hilly and is clothed with ihiek forest, hnl wi^st 
and south of Ilesha it is more, open, liavin;^ liei ii eliaired largely for farmintx, ^*^^>>*1 
i" gently imdniatin”'. It will \)v s<-eji on ndenain',^ to tin* niap tiiat all this ilislrirt 
i> high ground, forinnig as it does the, watershed bn' ny<'r.^ llovvuic' in every 
direetiun. 

Ihc tabh’S h<*lovv show the hies that have hei'ii eaiighi m the two places. 
Ihey are only (d ])ositive value, that i«; to say blanks must not he taken to ui(*an 
that the Hy is not present. 

'Ihe rainy season begins in March and lasts till the end of ()<-tober. Nh) rain 
fell during Noveinlier, I)ee<‘nil)er, •Ian nary and Fehniarv. 

The collections of Capt. L. E. II. Ilmnfrey and (’apt. A. If. Iliair, from 
Ilesha, have been sent flnring tiie year to the Entotnologii'al Ivcsearch ( 'ornmitlee, 
together with mine from Oshogbo, and all the identifications have been received 
from the Committee, with the e.xeeption of some spei'irnens sent in dime, July 
Jtnd August, 11)10, to Dr. W, AI. (irahain, of tlio Medir*al JC ^search Instiliile, 
^aha, near Lagos. The results arc show n in the tables following. 
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Ilesiia. 





RMU. 



1911 




f^illertod hv 


Collected hv 


r:ipt;iiti fj. 

K. II. 

IICMFKK^ 


Captain A. H. Hlaii!. 


VI. VH. 

VI (I 

IX. 

x.ijxi. 

XU. 

1. 11. III. 

IV. i V. 

1 


Rainy Season. 

11- 

- 

— — ■ Rainy Soa«()i), 

Ot'MffhAK. 








ifitf f ( i i It'S 





4 



Sti <l’Utltfitt f'dHt UtUi^ F. 

+ 



4 

4 

: 4 

; 


4 - 







(!iiluutnnt/tti uehiffoHd^ 

4 - 

4 




+ 


didrj- tiffripe^ v.'ir. 'I'lieo. 

lu '('tmfipoditt’n tjionquerdtfifii.-^^ 


4 

4 

1 




Th(-o. 




1 




niitrnll/<^ KiU'Sch 

T>u' uhf/tti'lidfj; Tlu'd. 


4 


4 : I 


1 i- 

i 

Taiianidak. 




1 


1 ;; 

1 


Cltrtf’tujm atlioro^ A list. ... 
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Stegomyia africana.— Mui>!(|nit(> ])ites only at dusk ; just iK'fnH' rnnl afici- 

sun>ot. Dlrootly darkness coinos, it (ronbles oik; no more. 'r!(i> avus ]>arti«-nlaily 
iiotirenble in OsIios^Ihj in Mandi wlien, for a time, It wa'^ tln^ oidy mosquito 
])re?^oiit. 

Mansonioides uniformis.— All spf'cinu'ns of this mosquito can^dit at ()slioj^d>(» 
after September, 1910, were iiileetefl with an immatina' parasitic mile, 'rids 
species is oommon in Oslm^rbo in .Tunuary and An^mst, I could, howtocr, ^o*t 
s[ie(‘imens whenever I chose in the Oshof^bo Jail. I never sucraa'ded in lindinp; 
the larvie. 

CuIgx duttoni ' common in Osho^bo diirinj^ October. 

TabanUS subangustus. — Tld.s Hy has also been canohtby me in ihily, i!)l<l, 
at Ibadan. It is verv common in ()sho;^bo in May and October. The fimiuh's 
arc attracted bv Iip:ht and white clothin;' towards dusk and in the early morrtinjr. 

T. thora,ciaU8,— One sj)('cimen of this fly was eauglit on a windfjw-pane in 
Ikiriin Railway Station, ft may have come into the district by train, 

HaematOpOta decora. —This fly is very common in Oshogbo all the yv/dv l onnrl, 
hut especially so in November. It does not bite man if animals arc jfresrait ami 
it seems to be especially fond of horses. It is most troubleHomc in tin; curly 
inorning and late CMming. 

Hippocentrum versicolor is the commonest biting fly in the O.-hogbo 
district in June, July and August, excepting perhaps Stomox^s nifjrn. In my 
experience it is not seen during any other month. 
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OR, T. V. G. MAYER— NOTES ON I5LOOD-SUCKING FLIES. 


Glossina palpalis is uonnnon all over the district in the rainy season, I have 
caught it when travelling along tlic following roads in July, 1910, viz : — tin* 
Oshogho — I losha Itoad, and the ikerun — I la — Ipoti road. 

{’apt. Ifuniphrey (then Di-^trict Cotmni.ssiuner, Ilesha) caught this fly along the 
follow'ing roads in July, 1910: Ilesha — Efon — Ilaw^e — Igbara-odo — Ikere — 
Ado — Ipoti — Iviiro — Oke Mesi — Ilesha ; and along the following roads in 
SeptcmlxM', 1910 : lloslia— 1‘Joii — Apa — -Akutan — Igbaraodo — llawe — Ado — 
Ikere — Ise, arnl on the Ado — Ara road. 

Specimens ol the fly \v(^re also sent me from Ifeby Mr, Wheelwright, Foreman 
of Works, They were caught in September, 1910. 

Sfff’piiig Si(:ktu'66. 

Wliotboi* tir nut sleeoing sickness occurs \n these districts it is hard t(> sav. 
My own opinion is that the <liscas(; does not exist. The Rev. J. Maekay, a 
missionary of the, Chiindi Missionary Society, who lias been some seventeen years 
in these ilistricts, says lie remembers tw'o cases that may have been sleeping 
sickness occurring iive or six years ago. Not being a medical man lie did not like 
to mak(! any mori; de Unite statement, lie has neither seen nor heard of any 
cases since. If tlie disi'ase occurs there is no doubt that it is nothing like as 
prevalent as it is on the (lold Coast. 

In this t'onnection it may he mentioned that in tliese two districts the popula- 
tion is herded into large towns, into which only isolated specimens of Glo.'isijuc 
juiipahs stray with travellers and cattle. There are no small scattered villages. 

Horse Sirkncss. 

There is no douht tliat wdtliin the hist six years there has been an enormous 
increase of horse sickness. The Chiefs of 11a and Ifo have complained to me tliat 
whereas in fornuu* days they (‘oiild ride about in style, they now have to walk or 
liaiiimock from place to place, because they can no longer keep horses for more 
than a few weeks. 

The cause of this Is no doubt the ]>acification of the country, and the subse<picnt 
introduction of infected horses from Northern Nigeria. It may be mentioned 
that the. use of guns by the naiives has led to the exterminatiou of practically all 
the game in the district. 

.1 PliUit tliiit hllh Mosquito Larvae. 

In attempting to bnu'd nut nios;|uitos from larva% I have two or three times 
been nnsuccessfnl from a euiious cause. A green gas-produemg plant has 
grown in the water, attaching itself not only to the sides of the vessel, but also 
to the mmith-parts of the larMc. A bubble of gas (whether it be oxygen or not, 
I do nut know) huaiis and pulls the larva to the surface of the water, but into 
such a position that it I'annot use its syphon tube. In this ridiculous position it 
dies miserably after making the most violent efforts to free itself from this 
inexorable bubble of air. 



COLLECTIONS RECEI V El). 


Tlie thinks of the Kiitoincilogical Kt^^oarcli ('oinmittoi’ arc duo to tlu* 
creutlemen, who have kindly ]irosentcd coiloetions <if in-ocis (rcooivod lHd\Neon 
1st April and 3Uth June, llfll) : — 

Dr. A. H. Barclay ; — G I uhanUii^ 192 (Hoi^sina nutrstictts^ 1 Stommys and 
57 Bombyliida^ ; from Nyasaliiiul, 

Capt. A, II. Blair: — 10 Tahtniui^ 5 Glos^iiui^ 19 otlier Dipiera and 
2 Hymenoptera ; from Ilesha, Southern Ni^uM-la. 

Dr. H. A. Budeker : — 13 Culiciiljc, 1 I lipiiohoseld, W nther Dlpti-ra, 
43 Lepidoptera, 4 Coleoptcra, 2 Bhynehota, 2 Orllmplera and 
5 Ticks ; from British East. Africa. 

Mr. W . S. Cody: — 2 (rlo^isi/ui : from British East Afriiai. 

Dr, A. Connal : — 37 Culicidie, 7K Cidiciil larva*, .'i 4\d):niida*, 2 Hippn- 
hoscidie, 29 Nycterihiidjc, 33 otlior Dipli'ra, 10 Bsychodid and H other 
Dipterous Larva*, 2 Bhynehota and 25 Malloplia;^a ; from Lajijos, 
Southern Nigeria. 3G2 Cidieuhe, 5 Tafniniis and 21 oilier Diptora ; 
from the (.xuld Coast. 

Mr. tl.'A. de (iayc:-— 4 Diptera, VM\ Lejiidoptera, 12 Hymenoptera, 
59 Coleoptcra, 20 Bhyne.hota and 3 cocoons ; from liUgos, Southern 
Nigeria. 

Air. R. E. DrakoBrockmaii : — 13 Culli ida*, 9 I.iifu rosia^ 1 H ipjHihoscida*, 
13 other Diptera ami 1 Ilcmipteron ; from British Somaliland, 

Air. J, H. i). Far([nliar: — 3 Diptera; from i'ross Bi\i*r, Southern 
Nigeria. 

Air. A. N. Foster: — 1 (hdicid, 11 Tahanida*, 5 StouwAij^^ \m\ 31 other 
Diptera ; from (jamhia. 

Air. C. Ck Oowdey Numerous unpinned Ciilieida*, 40 Talianida*, 15 
Gh^sina^ 2 J)acus^ 32 other Diptera, .37 Lepido])ir‘ra, GG Hyimmojilera, 
51 Coleoptcra, 49 Rliy nehota, several Coeelda*, 11 ( Irthojitera, 
G Odonata and IG Ticks ; from Ugarnla. 

Air. F. r) , Jackson, C.B., Ck^I.C. c— 5 Cimii-idai ; from British Ikist 
Africa, 

l\Ir. W. A. Larnborn : — 28 Tabanida!, 23 Gh> •v.soo/, 10 oile r I)iptc!‘a, 
23 Coleo[)tc-ra, 13 Hymeuojitera, IG Rhyncliota and 50 (leas; from 
Soutitern Nigeria. 

Dr. P. H. Macdonald ; — 11 Culicida*, 23 d’ahanida', 5 ( ^lussinti^ 2 

AuchiHeromi/iu^ and 6 other Dijitera ; from Ih-nde, Southern Nigm'ia. 

Dr. J. W. Seott Alaefie : — 14 Culieidie, 44 Tabanidic, Ijo 18 

282 Lf/penf.iia, 79 Ilippobosclda', 332 other Diptei’a, 10 
Hymenoptera and 2 Araclinida ; from Zungeru. Northern Nigeria. 

Dr. T. F. G. Alayer : — 55 Culicidae, 5 Tabanidje, 2 32 other 

Diptera, 10 Hymenoptera, 2 Neuroptera and 2 Bliymdiota ; from 
Oshogbo, Southern Nigeria. 



27h 


COLLECTION'S KECEIVEI). 


Mr. S. A. Neavc : — 60 Culicidie, 1,071 Tabanidae and a number of 
Tabanid cjjigs, 108 Glossiuft^ 34 15 Auchmeromyia lutevla^ 

16 Ifippoboscid®, 145 other Diptera, 4,665 Lepidoptera, 7,251 
Hymenoptera, 12,133 Coh-optora, 17 ^seuroptera, 3,049 Rhyuchotu, 
15 Iloniopterous la r vie, 82 Odonata, 458 Orthoptera, 276 Lice, 
1,172 Ti(;ks, 55 Mites and 138 other Araehnida ; from German and 
llrhi.-li Ear<t Africa. 

Dr. .1. E. 8. Old 10 Culicida;, 144 Tabanidae, 146 Glossina, 35 
f lippobo.'icidie, 56 otlier Dipteni, 31 Lepidoptera, 25 Hymenoptcra, 
13 C(»leopterii, 9 Khyncliota, 114 Orthoptera, 28 Lice, 24 various 
lor vie and pnpie, 349 Ticks, 31 other Araehnida and numerous 
intestinal worms ; from Nyasaland. 

Mr. W. H. Patterson : — 100 Cecidomyidic ; from St. Vincent, British 
West Indies, 

Dr. M eredith Sanderson 4 Chrysoj's, 135 Tahanus^ 115 llcsmatopotay 
23 Ghssiaa^ () Stonioxyii^ 6 Aachmeromykt hiteola^ and 70 other 
Dij)tera ; from Nyasaland. 

Mr. (i. B. Simpson : — 118 Lepidoptera an‘d 7 Rliyiichota ; from Zungerii, 
Nortliern Nigeria. 

Dr. J. tl. Simpson: — 48 Culicidie. 97 Talmnidie, 195 Glvssina^ 111 
Stomuxys^ 2 5 Anchmeromyia InteoUi^ 120 other Diptera, 

22 Le))l<Ioptera, 10 Colcoptcra, 106 Ilymenoptera, 12 Ciniicida?, 
20 other Rhyiudiota, 15 Orthoptera, 10 Odonata, 1 Flea and 8 
Spiders; from (iambia. 

Tlic Koval Sj)eiety (collected by Dr. 0, D. 11. Carpenter) 65 Tabanidie, 
7 Glossinu^ 18 other Di])tera, 13 Ilymenoptera, 2 Coleoptera, 3 
Orthoptera and 5 Uhynchota ; from Uganda. 

Dr. H. S. Stamms: — 15 Cniieidaj, 7 Tabanida', 19 other Diptera, 4 
Dipterous larvie, 5j Lepidoptera, 6 Coleoptera, 5 Rhyuchota, 1 
Orthopteron, 8 llammerm hunseui^ 8 Fleas, 7 Lice, 119 Ticks, 
4 Mites and numerous intestinal worms : from Zomba, Nyasaland. 

Dr. Stratbairn : — 2 Culicida; ; from Entebbe, Uganda. 

Mr, A. M. D. rurnbnll : — 3 Tuhanns^ 2 Anclimeroinyiu luieoJu, 3 other 
Diptera, 100 Cimicidie, 16 Fleas, 44 Aiioplnra, 35 Mallophaga and 
129 Ticks; from Zoniha, Nyasaland. 

Dr. R. van Someren 26. Tahunusy 1 Chrysops, 30 Ilcsmatopoia, 134 
Glosaina^ iiumerons puparia of Glosshiu^ 10 Ilippoboscida?, 16 other 
Diptera, 2 Lepidoptera, 3 Ilymenoptera, 9 Coleoptera, 2 Orthoptera, 
12 Rhynchota, several Coccidie and 1 Leech; from Toro District, 
Uganda. 



NEW AERICAN SPECIES OF TAUAM S. -PAKT 1, 

Hv EuXRST E. Al 'iTKN. 

{Puhliifhvd Im prnnissinn i)f thr Tni<ir,s oj' lltf ilrih.di Miiy>ii„u) 

The types of the new S])oeit‘s tlt'serilu'il \n tlu' tnlliuvin^ p:ii*vs -aw in die Urlti-li 
Museum (Natural History). 

Tabanus necopinus, sp. n. 1). 

Q. — Length (H specimens), M*7’> to hi’o mm. : ^iilth <r{' lu^ml .r t to O'S nmi. ; 
witith ot frtiut at vertex just under I mm. ; Imglli id wing l.’I lo I I* t mm. 



Fi". 1 . — Ttihfiiiun tirrnphnjn^ Auaton, 9- 't 


Chsf\y ollird to Tnhanus afrieanus, Groy^ ond T. I:itip< s, ou<l ~/rrq)t 

for ffirtnin small dijfrrmrrs iu the winy^marhmys and t!o‘ usaaUy yffott r (if 

the hhick lateral blotches on the abdouteii^ at any ratr on thf tfnrtl and fiouth snj- 
ments — wjreeiny absolutely vdth these species in the eoJoratjon^ appearance, and 
tnarhinys of the dorsal surface^ us also in the nniforndy black rolora.fion of f hr ley.y^ 
and ill the shape of the. front tibiae ; distuiyuis liable from both speries mentioned by 
the central surface of the abdomen {except its basal onyles and the hind inaryms of 
the .seco?u/ to the sixth seyments inclusive) behiij entirely Idach, 

Head and palpi as in T, africanus : antennae as in the same species and in 
T. latipes^ except that third joint is less elongate a?id less attmniated, 7'hora.r 
as in the two speeies mentioned. Abdomen : dorsum a> In the same two sp(‘<*ies, 
with the difference as regards the black lateral hlotclies alrcadv j)oiiitcd out in 
the diagnosis printed In italics above ; renter, except a- elated iti diagnosis and 
(22036-Kat.) Wt. P I'M* 12 11. D S. A 
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KliN’Kh'i i:. Al'STKN— Ni;w AKUICAK 


a tiarrow, (JdlirjKtooii-^'", latcnil to anterior tvvo-tliinl.- of .'ei’oiid segment, 

uniformly nhininfi hlorh and I'^tlicd with Mack hairs ; himl margitis of ventral 
scutes of second to sivtli segments inclusive whitisli grey, atjd ••hjthe<l witli 
silvcry-wlilte hairs. IViiKjs liyaline, strongly ntarketl with clove-brown or 
hlaekisli hrown, as sliown in Hg. I, except tliat (at least in tin* ease of the throe 
spi'cimens availaide ibr examimitionj the clear spaces in the first and second 
hasal cells arc a iiltk* smaller than wcjuid la* supposed from the figure; trans- 
verse hand, wliieii (■r>vcrs disr-al <‘ell, extending riglit across wing, as in 7’. 

(not ahljreviated Ixd'orc retudiing hind margin as in 7’. /eO))c.sj, distal 
margin of liand h ss irregnlar than in wing (d' 'i\ (i/ricfinua ; tip of wing as in 
7’. f.r. iiK'K'ly with a grey border compo-ed of minute hairs, tlu* tips of 

the second longittidinal and anterior hrancli of the third longitudinal veins not. 
as in T. ([frirnnifs^ sun'nsed with dark brown. Sijtuntuu- and Iht/Iens as in 
/'. hitiprs^ though base of knobs and distal extremity of stalks of halteres some- 
I i?nes (lark brown, 

Noktiiekn Nioekia and Sieiiua JjEoxe Pkotkctouate : type from 
Ainag(;ddi, K. Henue, Ihissa Provima*, Northern Nigeria, 2d. i\. lliDt), and a 
se<'(md example from South linrnn, Nortliern Nigeria, between September and 
December, PJ(J8 (/7r. //. A, /'by, // .//..1/.*S’.) ; a tliird speeinieii from the vieinilv 
of W’anktd'ti, Karem^ District, Sierra Leone 1 Protectorate, De.eemhcr, 

(//r. ./. C. Mtirphi, ]V.A,M.S.). 

As will hav(' heon gnthero<l from tlie above desfU‘i])tion, Tohtthns mrupiuu^ 
oe<mpios an intei'mcdiate p(>sitl(»n between 7\ dfrirunns^ (L’ay, and T, Ittfipr.^. 
Mae(p (tiiat it is not, however, a mere varietv or form of (iillnu' of these specie^ 
is prov('d by, inffr oUa^ the dtflerein^c in th(‘ shape of the third joint of the 
antennae)* ddiese three Inimlsome, tawny-ocdiraeerjus s])ecies const itiit(‘ a wi'll- 
detiiuMl gnmp, the imuniKTs of wliieh, owing to the cliaraeteristic j)atterii of their 
wing-markings, canimt be confnsi'd with any iitlicr of their I'ongxmi'fs at present 
known. In tabular form tlieir mutually distltmt iv(^ eharattlers tnay he imlii'ated 
as follows : — 

t. Ventral surface of abdonum (except its Itasal aiigh's 
and the liind margins of the second to the sixth 
segntetds inclusive) entirely black ... ... ntuutpiuus^ Austen. 

Ventral surface rd abdomen uot entirely black ... *2, 

‘2. Transverse band on wing reaching hind margin : 
tips of .second longitudinal ami of anterior braiU'h 
of third longitudinal vein infuseated with dark 
brown ... ... ... ... g/WVun/ov. (iray. 

Transverse band on wing not reaching hind margin : 
tips of veins mentioned not infu,-eat(‘il with dark 
brown ... ... ... ... ... ... Udipfs, M neq. 


Fur lamu's nml ill list lai ions of colours. .< 0 ' UuLovay, A Nonicnclalitrc of Colors for 
Naturalists" (Uoston : tattle. Hrowii aiul Company. 188(1). 
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Tabanus copemani, s[). m. 

0. — Length (f) 12'4 tu I i iiiui.: uidtli of hriul j-’j lo -l‘S uirn,; 

width of front at vortex l)‘h tit if;.') mm.; leiiirth of nine: •<> Hvi mm. 

Of' .<;/<(/ /// n / z , ilfirh-nt/vot f‘i{ sptru s, - /Kirsntn of thof'ytr Ihu liish \liift ~ 

• ulottrcd^ soineirfiftt sfiiolHO, tcUh tiro oonspfonfots, Oilnud/ftH^ /oio/if(hlfnul 

Jrijhi I iUfr.<titu of (fhdotiu ii rhn'r-firotrn^ hind lordrf' i»/' //V>7 .VM/r/O /// nod /ffitflrr 
port v( soeond (ifid ffuvd ,<e(ftfir(d.'t t{t'i fpsJ< nKOotnoo-nifoO'^^ hind I'ordofs of fourff 
nod folhnrIiK/ .ipifitit'ots f/i't ipKfi Isfthrllo^rfdtnin'd nod. ticfpl in i‘n>t of }n.<} 
rfoihod on io/r/t suif* irif/i npprrsfiod. htiir ; iniittlf/ li/n/tt! irifJi drni-. 

stiffnta nof’f'oo' nod fdoiKfdtf. iffitonutf-hnnni : Ims cln't-ln'oini or hliiol;^ fihint^ ( r- 
vrjit ///M of ntiddlr nod hind pnirs nod rnth<t' ii.<sfhnodis/a}hnlfof jronlpnfr. 
rionni-cnltfHmf^ nod rJothrd ndlh npprrs.'^ruf nh-'dooiop odiifi hnirs. 

llrnd oTOV (.'iulteallus ndien doimded dark hi'own), face. jnwN, and iKisiiKadpilal 
n'l^don elotlied witii whitidi hair; of modi ralo liroadth, nhont lliroo and a 

half tinies as Ion”’ as hi'oad, Irmcr margins of eves hordoriiie^ it almost or iniiii' 
parallel, U))))or two-thirds of front (’lotlmd with short lihick Imlr, lowm* lliird, mi 
each side of callus, idotln'd with short white hair ; f oofnl niHos ohhmo or rou”hIv 
ipiadrate, often witli its upper an<^les more rtr less rt)iindi>d oil oi‘ otherwise oh- 
literated, dark brown or ehestimt-hi’own, narrowly s(!pa rated from eye on eacli 
dde, and prolonged above into a raised tmajian liii<' ; pnfpi dusky (nmuse-on-y 
or dark jjreyh elofhed on outer side with whitish hair, terminal joint aciiminato, 
rnoderatelv stout at base ; first and second joints of loi/f /o/ue oreyish elovc-browii 
or brownish grey, clothed with i>laek or Idaekish hair, third joint inon* or less 
chestnut, rbestnut-lirown, or (‘innamoii-rufous (someiinu's {'nlirely dark brown 
except at extreme base, sometimes entirely ciiinammi-i'idous exi'ept at exlreim* 
tip), expanded portion of third joint moderately broad, not (‘Imitate, i(‘rminal 
annuli fairly long. 7'/m/v/.r; ilorsum clothed wither(“ct, lilaek or Idaekisli hair, 
denser oil seutellum, in front of suture also with mlimt(‘, appressed, Imtl-yellon 
hairs; iiumediatelv ahovi- base ()f each wing is a small tntt of wbltisli liair; 
-hies and front of dorsum grey, swelling in dejiression at eaeli mid of transverse 
sHtiire drab-grey ; dorsal stripes running from front margin to presnturai groove, 
broadening nut posteriorly and almost in eontai’t; jdeiirac! and jieelu- gn*y. 
clothed with whitish or blaekisl) hair, eitlier the one or the other colour hoiim*- 
tiincs predominating. Ahdomcii: hind border o) dorsum of hr.st si'gment clothed 
with glistening white hair; dorsum of second and third segments (‘aeh with a 
large, though not sharply defined, clove-brown, median spot, resting on fiase hut 
not reaching hind margin (ocetijiying approximately anteriffr two-lliirds ol each 
'egnicnt) ; on each siile of same two segments is a mon^ or less rlistinet r-hive- 
hrown blotch (often larger and more conspicuous in ease of third segment^, in 
eontaet with base, but not apjjroaching him! margin nearer than median spot ; 
immediately behind median spots rm second and third segments is a jiateli ol 
minute, appressed, glistening, whitish hairs, extending to bind margin in eaidi 
ease, while behind each of the lateral spots on tlie saim^ segments is a larger, 
transversely elongate patch of similar liair, extending lo tlie jiosterior itngh; ; 
foiirtli and fifth segments each witli a similar patch of inimite, appresserf, 
glistening, whitish hair on posterior half on each side, and also with a smaller, 

A A 
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more or loss flistinct patch rif similar hairs in and on each side of middle line, 
close to hind rniir^dn : sixth sc^nnent r*xcept at base larj^ely clothed ^Yith ajs. 
pressed, ‘(li stoning, whitish hair ; seventh sc^oneiit, base ot“ sixth, and first fiv«‘ 
segments except as already stated clothed with black hair ; ventral surface of 
first three se<(inent> Greyish russet or jrreyish cinnamon, clothed, like greater 
part of ventral surfaee of following s(‘gment with minute, appressed, wliitisli hair ; 
ventral setite.- of second to Fourth segments inclusive with a clovi*-hrotvn blotcli 
it) (!ach basal angle ; ventral scute of Fourth segment, exccjit hind margin and a- 
already stated, gn^yish cinnamon-rufous or grcvisli brown : ventral scutes of last 
three (ex(’(‘pt hind margins of ])enultlmatc and antcjieniiltimate) segments gr*‘yish 
clovc-hrown, cloilicd with black hair; hind margins of ventral scutes of sex-oml 
to sixtli segments Inclusive cK^anwoloiired, clothed with whitish hair. .* 

v(utis<Iark brown ; anterior branch of third longitudinal vein sometimes pi'ovi(h*d 
at base with a minute >timip or hackwardly dina'ted iip]>endlx, whicli may var\ 
in size in the two wings of th(‘ same specimen, or even he present in one wing 
and :ihs(‘nt In the other. Stinniuuf clove-brown or dark sepia-coloured, borders 
<larkcr than disc, ihiltfres sepia-coloured. ; (;oxac grey and clothed with 

whitish hair, except distal extremities of front pair, winch arc blackish ami 
chithcd with black hair (in some specimeus front (‘oxae are almost cntirt'ly 
blackish and elotlu'd with black baiv) : bind fiunora clothed below with whitish 
hair, otherwise femora, tarsi, and distal extremities of front tibiae clothed with 
bla(*k hair : on nilddhi and hind tibiae the glistening white hairs <‘\tend on to tlu‘ 
(tlove-brown tl])s ; front tarsi enlarged, and the three middle joints e\]>andcd, 

NouTHKiix RnoDEStA and the Nyasaj.and Puo'I’KCTOUatk : tyiic and 
three other specimens from the Kcira District, Northern Rhodesia, Dili (A’, J. 
Vvpemtm) \ one specimen from Fjiwondo, Nyasaland Protectorate. 19. 1, 1911 
{lh\ ./. A'. <S'. Oil : ]>rescntcil by the Entomological Research (’ommittee). 

'riiis species, with which th(‘ author has inueh ]deasi]re in associating the name 
of one of its diseoverors, is allied to Tnlmfui^ rluliiliulis^ Ricardo, which hitliorto 
lias been met with only in the Nyasaland Protectonito. Apart, however, from 
the markings and very difieront coloration of tlie abdomen, wlileh in T. fliritfllili> 
is unicolorous or nearly so, 7\ ropmumi is distinguished by diflcrences in tin- 
sha])e of the third joint of tlie antennae, as also by its tlioracic stripes. In tlu' 
s]>ecies described above the annulate portion of the third anti'iinal joint is longer 
and tlie expanded [lart is usually shorter and broader than in T, in 

wliieh the grey thoraeie stripes, so eonspienous in 7\ ropcwdni^ are absent or 
vestigial. 

Tabanus pullulus, sp. n. 

Q, — Length (13 specimens) 11 to 13*4 mm.; width of head 4 to 4M» mm.: 
width of fi^ont at vertex O’fi to 0*8 mm.; length of wing 9*.) to 11 mm. 

Miulfittn-sized or .onalK Ihckiah^ unirolorous spreios, vhsehf allied to TahaiiU' 
elaritibialis, Ric , — Dorsum of fhora.r and aldouwn Idaekish slaie-imlmred^ foruh i\ 
at least near front mar^in^ with faint indieations (f f/ rep lonaitnd/nal hut 

otherwise thorar and ahdomen entirely devoid of viarkiiKfS^ except that hind maryins 
of aldominal seymeuts^ exehtdi no first segment ami central ■'icnte of last ^ arc pal : 
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Uu'.sum vf tfntrnx taul uhdumcH clotfn,/ irit/t iniuntr, (j/y-/v.<.s,7/, iihytrniinfy ot hr, 
.fllatr ur t/rUotrUt hairs, infrrntiArd with Idarh lutns, .wNttllinu rh^thnl utaitthf 
tnth hlar/i hairs : hys hlavh or olorrJo'oWtu fihiar, ix.i f.i tips yund in rosr o/' front 
pudr extreme base and (jreatcr part of undn' snrj\h-A rreotn-rolonn d, and eloilad 
with short, f/listeninff white hair. 

Head ;(rev (snbcallus when (ioniMiod shiiiin^Mnimniu -Inuwn i. hu e, \o\\U, ami 
lja«ioeei|)it;il rugiou olothui] with h:iir : (h' iiUKlerait' l)ri*:ulih. Inurr 

iiiargiurJ of eyes bordering it parallel, vrrre\ aiul I'atlu-r K'ss than iiiiddlr third of 
inait clothed with minute black hairs, space on (ach ^idc nf aiuI lunuedialclv 
al)ove callus, and between the Isvo patches uf hhu‘k hairs Just uicntimua!, eh»tlicd 
with minute white hairs ; fronia/ rallus inuiniiiy-brnwn nr rii>si't-luMWu. extending 
nearly from eye tn eye, roughly ovate in outline, with its lower margin llattened 
and its upper extremity produi'cd in middle lim* into a clove-lnown or dark-brown 
ridge, which is usually low Hiid roun<led oil' rather than sharp : palpi ihwV grev, 
eluthod <in <mter siih- with whitish hair, lermlnal joint a(‘uminat(‘, moderately 
l»ruad at base : first and second joints of antennae cinnamon, clothed w ith hhu’k 
hair, base of third joint chestnut-brown or <‘innainon-rufous, remainder o|' 
expanded ])ortion <d third |oint dark brown, terminal aminli tdosc-browiu 
expanded portion of tliird joint of mode rate breadth, :inmdate pmtion of tldi'd 
joint ii] length e(pial to about four-fifths of expand(‘d portion. I'horax : pleurae 
aiul j>eetus grey, elotlied with wdiitish hair ; dorsum on and m ar front margin 
with commencements of two light grey, admedian, lougltnduial stripes, soim'times 
also in same region wdih a traim of a much narrower nu^diau stripe of saunr 
colour; swelling in trliingnhii' <lepression at eaidi eml of transverse suture idot!u“d 
with black hair, postalar calli and area imnu'iliatidy above base of e;u’li wing 
(dothed w’ith wbitish hair. Alnhnnen ; liind margins {)f seeond and lollowing 
segments on dorsal side raw-mnber-eoloured ; ventral siii faeeof first four stigmenfs 
>lale-grey, elothed with inlrnib', a])])rcssed, glistening whitish hairs, veiifraJ 
surfaee of last three segments blackish slate-coloured, that of last, segtm'ot 
(dotiieil entirely with erect hhiek hair, ventral surfaee of autepiamll imate segment 
clothed like jirecedlng segments, tliat of jienult imate signient elolht^d partly with 
lila<'k [lartly with glistening white hair ; hind margins of ventral platis id' see«»iHl 
to sixth segments inclusive (Team-hufF, bulF, <'r raw-undier-coloured. lVin<fs 
laiiitly tinged with smoke-grey ; stupna elongate, light mummy-brown or raw- 
umlier-colonreil, sometimes paler ; veins mummy-brown. Sfptaniae light s(‘pia- 
eolonred, borders darkeix Ualterrs isabella-euhmred, iiasc of knol».> dark brown. 
hoys: coxae grey, clothed with whltisli hair: distal third of front tihiae black, 
extreme base of front tibiae and greater part (d under >urfaee aljove <li.-ial lliii'd 
clove-brown; tips of middle and bind tibiae clove-brown or dark Ijrowij ; front 
tarsi somcwliat enlarged and their third and fourth joints expamled. 

NyASALANU PkoTEC TOliATli ; NoliTIIBKN UhoDESI A ; (fIvKMAN Hast 
Africa ; ty])e from Fort Johnston, South Nyasa, Nyasaland Fngectorate, 
alt. 2,000 ft., 20. iii. 1910 (//r. . 1 . //. liarfday : presented by the Hutoinological 
Kesearch Committee) : two Q Q from the Zomba District, Nyasaland Prot<!cto- 
rate, 1909 (jmisentcd by Dr. S. K. Norris) ; I Q from the vicinity of the Hivilezi 
Uiver, South Nyasa, Nyasaland Ib’otectorate, 2, ii. 1910 (Dr. ./. //. idaretf : 
pi'eseuted by the Entomological Research Committee) : d Q Q from the Feira 
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Nortliern Klirjdortiu, IJJll (E. A. Coiif’intin]: I Q rrom Kilinia-Njart». 
Oi'iiiiari loiiHt Afri(;a, 1887 {F, »A Jncksun, (\fL^ In addition to tlh' 

for<*;(oir)^% all o( wliiidi an* in the Natiotial Cadlrction, the following thna,* 
speciMHai,' from the Nyasahind Protectorate (-S'. A, AV/o'c), whicli are in 
the p(jss(?.ssion of the Mntonudr)<ri(;a! Research Cotnrnittee, have aRo 
l)eeii examined: — I Q froin tln^ Upper Shire V'alley, February, 1910; 

) fnnn Fort dolinstfui, Fei)ruary, ami 1 Q from the south-west short* 

of Lake Nyasa, Man-ii, 10 10. 

I'l'om 'ru.hnnH.< ('hinllhloiis^ Kic., to which, as meutioue«l at the eommeiiceiiicnl 
id* iluj diagnosis printed in italics above, tin; jiew species is closely allietl. 

futiluius is distin^^iiishabh: ))y the abdomen —instead of l)einji^ (except at tin- 
distal extremity) cinnamon-rufous and elothcii above exclusively with black 
hair - bein^ entirely dark, atnl clothed on the dorsum, at least in ])art, with 
miniit(‘, appressed, i,distcniri<j, tfchnnjiis hairs. As regards external ifiurfAiulotfirttl 
characters, ttn^ only noticeable dill'ci’em-e {■xliibitc:! l)y T, as eoinpared 

with 7'. (‘htrififniiiin is l(j be Ibtmd in tlui i^o’eater len^tii of the aiimdate portion 
of the tliii'd anUainal juint. 

Tabanus crocodilinus, hj). n. 

Q. — Ijen;;tii (18 s[>e('iniens) O’ti to \2 imii. : ^Yidih (d' head d'd lu V4 mm. : 
wi<ltli of front at vortex Oii mm. to just under 1 mm, ; length of winu; 8 tti 
0'7d mm. 

Snud!^ rtfUipavlh/ kullf^ diislnf triih rtdhvr hroad head (/c/oc/i, rinnd front 

ohovi\ is rrtjidarbi wnrex in front (ind nuticrahhi ct>//r7/rc (tehind)^ u sfon'phi ilrjitml 
nftd ronspifuous^ rlovrdirtttriL fronftd i odHS^ odtich dot s not srnd off ant/ fdoif of 
profutnjaiioa ahow^ and irdh tdiardctrrislicalli) spotted, (fbdttoien. — -Dorsnto of thorax 
Idarldsh shitc-eolonred^ rlvthed trith \/oo‘/, oppressed^ tiurnif-ochrareoas hah\ mixed 
trlfh jiiie, erref^ hlavkish hairs : dorsinn of aJ/doinen elore-hrown^ iritli a doahh 
series of iransrerstdp clfiptkai-ortd tn' neat'bf dreHlai\ lajht~<jre‘i spots. 

Head: front, from a little way above callus io vertex, mouse-^rey, hrownisli 
i;rey, or hniwaisli, clothed with very sliort, dusky or Idaekish hair : front 
immediately above callus yellowisli j^^rey on each side, and clothed witli minute 
ocdireous liairs ; suit-callus dral)-^rcv or smoke-f^rev ; face, jowls, and basioeci- 
pitai region whitish j^roy and <dotlied with white hair : ueoipiit li^lit grey ; front 
of moderate Ijreailth above, narrower below ; fronttU ndlos normally <]uadrate, 
with its upper angles rotindcd-(>tr, narrowly separated from eye on each side, in 
rubbed spoeimens sometimes somewhat tnore elongate ; palpi small, pale cream- 
coloured, clothed on outer sitle witli white hair, mixed in ease of terminal joint 
with minute black hairs, terminal joint viewed from side broad at base and 
ahru[)tly tapering to a point ; antennae small, first and second joints cream-bufr 
or ImtF, clothed above with minute black hairs mixed with glistening silvery 
luurs, third ^joint entirely oehraceous-rufous or ochraeeous-bntf', its cxpantled 
])ortion of moderate^ hreadtli, and the angle on it*^ upjier margin usually neither 
sharp nor ]>rominent. Thorax: dorsum not striped, tliough the beginnings of 
three narrow grey stripes can sometimes he seen next front margin ; a few 
whitisli hairs on postalar ealli, and above base of each wing ; swelling occupying 
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'U'pivssion ;U (iavli t'ii<l iff (nuovt'i’M' '•ntuii* liinlv-uno :in(l olollinl 
ivifh l)hu‘k luvir : ploiirac ainl jHn-tiis llulit urcv (ii[nu‘f jnu tion of mi'snjtirma 
jlrjil^jXivy), clutlicd witii ^i'(*yl>h whitr liair. AluUinh n : ilnisum ut’ llt>( 

.^rcv on Imsal unjrlos, an<l with a small patohof pale \i'11(mv1s]i hair in miihllo lihr, 
just boyonil scutcllinn ; distal ani^h s of dorsiiiu of tir'^t S(’i,om‘iil. and sldns and 
ilistal angles of doivnin of five following sionuait^ cloilu'd with pah' yllowish 
hair.', which on second to si\th scLjtncnts IucIumvo cxtctul Mi\vai'd> alojn; hind 
mar^dns ; dorsum ol >ccoMd scufinciit i^rcv at cxtn inc hasc: hind inarL^nis ot 
naaiud and followinir sc^niu‘ti(< isalicila-colouml or -nM'kc-LircN : dark portion «d 
iiorsinn clotlicd lor most part with niinntc hlack hairs, hut on sn'oiid to sixtii 
>cj:mcfits ittchisivc also idothed in atid adjacent to miihllc lint’ with iiiinnic, 
appressod, pale yellowish or (M'hrcons hairs, nhicli on tin’ scctuitl M‘;,r)m*nl td a 
'pcciiiicn from tlic Aiitrlo-Kii'vpti:in Sudan form a pale median triani^le. the l>aM‘ 
of wliicli rests <111 the hind margin ^vllile the ape\ extends to the urey aiihnitu’ 
horder : jiaircd spots {dcserihed in diaiitiosis aittoe) clnllu'd with niinntc, 
appressed, pah’ yellowish hairs, and siliiali’ tin doi-snin of sei-oiid to fifth (or 
sixth) sep:meti(s inelnsive. one sjiot niiilway ixtween midtlle iim’ and lafi'ial 
mar-iiii on <*a<di side; on the second to the fonrtli ''ep:menl'' iindnsive tin’ spots 
are not in eontaet with <’itlier the Iroiil nr the hind iiiarotns, hut on the idth 
segment (and also, when present, on (lie sixtli) they usually (oneh the iroiil 
niaririn ; when <'loiiofate, tlie spt)ts n-iially have tlieir l()iiLj;er diameter" at riulil 
aii;tles to the middle line of the ahdoineii, in wliiefi <‘ase there is often an 
nidistinet ijfreyisli (‘oniieeliun hetwi'eii the spii(> lichaieiML: to the same pair; 
oeeasionall V tin’ sjiots on tin' sei’ond seoim'iit are s1iljIi(1v ohiitpu* (in tin* ease ol 
the spei’imen from tin* Anplo-ldpvpttan Sudan relern'il (o aho\e the spots on the 
second and tliird s<*i:mei)is aia; ol>li([iiely oval); r^uhr li^thl i;rey, clolln-d, 
exca^pt hist segment, with wliitisli liaii-, hind niaruiiis of sccchmI and loilowiip; 
sec;menl.s. exeejit la^t, cream-coloiireiL IlV/e/s hyaline, veins (except costa and 
lirsi lonpitudiiiah whiidi ar<' nmmniv-lirown) pale ciniiaiiion ; (!lon;:':itc, 

raw-sienmwoloni'eil or pah'i’, iiiconspu-iiniis, SijimntiO' pale i>ah(‘lla’-<'oloiircd. 
!lnt(/'rcf: stalks ci’eani-huir, daiker at '-xln’Mittics : kiiohs <!rcani'<‘olonreil, 
isahelia-coloured ahuve. ; front eo.xae di ah-iLti“'‘y. niiiidlc and himi coxae 

.t(rev, all e<ixae, like all femma and liliiac, clollicil with silv<‘i y-white hair, which 
in case of lihlae is mixed with lilaek hairs ; fciiKwa and tibiae ochra<‘coiis-lMill, 
femora i^revisli pfillino<e. sometimes more m’ less pix'y* hind tibiae eiliatid on 
outer side with silvery-white hairs mixed with hlaek hairs; front tar-i 'hirk 
hrown, not noticeably expaiide<l, first joint {except distal (;\fr« niity) and <;xtreme 
liases of the three followiriL; joints usually einnamon-colonn'tl ; middle and hind 
tarsi pale, eimianion (tr Imff, tips of joints mnmmy-brown, last joint n"iially 
eulirely or almost entirely mmniny-hrowii, somefimi;s dark brown. 

Xy.vsalaN’I) PliOTECToiL.iTK and the Axono-Iv; Yt'i l an Ml'IiAN : l.y]>e .and 
sixteen other specimens (five of them prescaittal to the National (..olleetlon }jy tin; 
Entomological Keseaiadi Committcat) from the Liifira Kiver, North Nyasa, 
Nya.salaiid I*rot<‘etorate, (>. viii. ‘‘on cr<M;odile !J. Dnrcii) : one 

^fieeinnin from Dnfile, .Mon^^illa Pniviiice, An^do-E^yjptian Sudan, 11), vi. l!)ll, 
‘'on cattle” (//. 11. AV/o/). 
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'/'a/mims rronKhltnas^ wlucli slunilfl hv rciuliiy recfjj'iiLsable Ly lueuns of tin 
rlianu’torH rmnitiortofl in tlie diagnusiH printod in italics above, dues not aj»|K‘ar ti» 
1 h! especially cKjsely allied to any one of its (Mjnj^eners at present deseril>e<l, 
Althou|:!fh tlie absence of an (dfshoot or upwardly >lireoted prolongation from it.'- 
single Injiital callus woidd plan* it in SiirctjulV ‘‘ Fifteentli (iroup,” the fact 
that its li’iUit tibiae are not swollen — apart from all other characters — is ah>iu‘ 
>nflicicnt tri show that tin; ?iew s]>ccies would })c entirely out of place in thi> 
division, which consists solely of Tohanus m(u:n{ntissiinas^^\wKi{^. and T, irronttns^ 
Siirconf, 


Tabanus pertinens, sp. n. ffiu^ 2). 

d • — L(!Ugtli, ( HI sp(Mdinens ) 11 lo llVH nnii., Q loO s[)cciiuens) H‘K to 
14 nun. ; width <d' heatl, ^ 4 4'd nun., Q 2‘7;> to 4'4 nun, : width of front 

of 9 at vertex jii.st under 1 to nini. ; length of wing, ^ to 10‘2o nun., 
Q 7 to 1 i’2 nun. 



2.— nerhnm^, Austen, 9- X h ", liwid ot ^ 
fioiu above, x 4. 


Small or smallish^ rlmufatc .<prci(‘.<^ iritk rym in ^ dvnsrly rlodud 

aharr irhlt jinr, shorty pah hair, front In Q hroad^ frontal t-allns In Q ah.scat or 
srarrely nolk'rahl(\ and n'dh dorsmn of abdomen in bolli ^rxes marird (as sfunrn in 
Hg. 2) ndf/t four series of elonyafr bloeh or eloeedfrown marks^ formhuf fonr 
narrmv lontfitudinai whieJi are more or less inlcrrupted on the bind margins 

of the segments, 

cf . — Head (Hg. 2a) : wide (greatest transverse diameter of each eye consider- 
ahly longer than greatest vertical diameter), light grey, face, jowls, and hasi- 
occipital region clothed with whitish hair ; frontal frlanyfr raw-timber-coloured. 
shining (dull smoke-grey pollinose immediately above bases of antennae and alst> 
at apex) ; eyes [vf fig. 2a) with a blmitly fusiform, horizontal area (bisected by 
the impressed median line formed by the division between them) of larger 
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wlilch even in dried speeliiieii^ dillrr in eoKifu Udin ilir niiinnitL't. 
the f(i:^iforni area being usually ])aler (drab-grey nr Hnnke-gre\ , fawn-eniniired, 
f.r ehncolate), margined witli dark brown, and iuark<‘d ith :i enrved lran>V('rse 
liatid cif dark brown, whieli extends almost from end to end nl' the area : lojiger 
liair nn eyes confined to {usiforin area, below which the hair is >o short and sparse 
as tube scarcely noli<'eable under a ban<l-lens magnii'ving lo dianw'ttrs (nonnnab : 
jiroximal joint of jHiIjii mouse-grey (eream-butf at extreiue tip), ehillu'd with 
whitish hair, distal joint ereatn-coloiired, oval or short nvati*, clothed with long, 
KUtstanding whitish hair, mixed at and near lip of joint with minute hlaek hairs; 
anfennuf' small, first and second joints sninke-grey, upper tlislal angh’ of lir-t 
inint considerably (leveloj)ed, ])rominent, and clothed with minute black liairs or 
iiristles, third j(tint o(dnaeeoiis-})utV (hn-minal aimulns dark hrowu), expanded 
pitrlioii viewed fnmi side fairly broad, its uj^per margin proditia>d intoa proniiuenl 
angle at about its middle point, the four distal ammli sleiuhr aial l<>gelher 
approximately equal to the expanded portion <d the third joint in haigth, 

Thontx : ground colour blackish slate, j)leurae and pectus light grey polllnose, 
"Welling oeeupying depression at each end of transverse sulma* greyish fawn- 
coloured or smoke-grev, and (dothed ]uutly with Idaekish partly with greyish 
hair ; dorsum longitudinally stript'd with grey, as in (sfr (ig, 2), and 
clothed with fine, silky, (“leet, yellowish hair, nii\(‘il with line blackish hair, 
pleurae and pectus clothed with outstanding greyish white hair. A(>iitnn\n 

narrow and elongate, gradually tapeiing to a point; dorsuni marked as in V, 
the elongate; marks forming tho dark strijies elotlieil with tim- lihiek hair, 
the intervening light grey stripes clothed with fine en'aiuH'olonrial hair, sides 
of dorsum elotlh'd witli long, fine, whitish hair; venter dark giey, covered with 
ligh; grey pidlen, and clothed (except last t\vo s(‘gments, wlilcli lH;ai‘ eoarst*, 
hliu k hairs) witli whitish hair ; hind liorders of ventral seuU;s of si-eond to "ixtli 
"(ginents inclusive cream-bulf; ventral scutes of second and third, or screond, 

third, and fourth segments sometimes each with a more or less indistinct, 

elongate, greyish fawn-coloured area near lateral margin on each side. U in^/s 
hyaline, veins for most part mummy-brown : stiff nut so pale as to lie inconspicuous. 

semi-opaque waxen-white, borders cream-bull. Ilalh'i'cs creaUMtoloonal. 
^‘*’ff!i : coxae gixiy, clotlied with whitish hair ; femora grey, at least at base, often 
Jiiore or less greyish ochrai;eous-buH' at and towards distal extremities, cloth(>d 
heh'iw and posteriorly with long, whitish hair ; tibiae greyish o<diraceoii.s-hiifr 
(iuiterior surface of front pair sometimes mainly monse-gi(;y or dark grey}, tips 
of middle and hind pairs usually brownish or dark brown, all tibiae; idotliei! on 
anterior, upper, and posterior surfaces with miniite, oppressed, silvery hairs, 
which on upper surface are mixed with minute black hairs ; front tibiae sjiarsely 
fringed antero-exterioriy with longer black liaiis mixed with similar whitish 
hairs, middle tibiae with a loose, irregular fringe of fine, whitisli hairs, on outer 
!md inner surfaces, hind tibiae densedy fringed on both inner and outpr sides with 
long, fine, silvery-white hair, the fringe on the inside Ixdng the longer, and that 
on the outside mixed with a certain number of fine black fniirs ; tarsi dark brown 
Ifirst joint of middle and hind pairs sometimes more or less oclinteeous-buff, 
except at distal extremity), clothed above with minute, appressed, silvery whit<; 
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which, otj tiji«Mh; ainl liiml tarsi, arc nil\<r(l with rnlnutc black hairs : ilistal 
extremities of j(jitits rjf I'rotit tarsi frin<jfe<I on each side with longer hairs, 

Q. — flrud ji^rcy, face, jowls, and basIocci})ital region clothed with whitish 

hair ; front narrower lx -low (at lower extremity about four-fifths as wide as at 
vertex), upper two-thirds (except sides) rdothed with short, erect, hhiekish liairs, 
low(;r third J:lothed with minute, a])[)re.>.'<efl, Naples-yellow hairs, w’liieh al>o 
extend on t(» sides of upper pfO'tioii ; just heluw' middle of front most sja-ciniens 
exhihit a miutimy-hrown mark, w'hich is in (amtaet witli the eye on each side am] 
is sojiietimes shaped like a wide V (U’ nearly straiglit transverse batal, but nion* 
usually <‘onsisis (d a f|(o\ riwardly direet(“d merlian p(jrtion (generally the oidy 
part (»f the murk visil^h^ wln-n tlie insect is viewed directly from above* ), con- 
iMicted with (aicli (;ye by a <*urved, transverse offshoot; trontol cnllus in absolutely 
undemided spooiinens entirely concealed by the grey pollinose ecA'ering of tin* 
head, but when exposed flat, snnill yellowish horn-cohjured and nsiially semi- 
cinadar in (jolllne, with its straight edge resting on the upper margin of the 
^uhe-alhis, and elsewh(‘re with a narniw munnnv-hrown bonier, whieli is widely 
se[)arated from the eye on ea(;li side ; in sp(;eimens in whieli the frontal eallii' 
is not f’idly exposed, its position is neviirtheless often indicated by its niumrny- 
In’own upp<',r margin : rye, v spars(;]y clothed with minute ])ale hairs, just visible 
under a haml-lens magnifying Id diamctcu's (nominal) when the eyes are brightly 
illuminated and viewed against a dark liaekgroiind ; palpi eream-eoluured, 
proximal joint clothed with long, whitish hair, distal joint viewed from side 
shortly acuminate (swollen or stnmgly swollen at base and tajiering (pilekly to a 
point), clothe<l on outer side with minute, ap]>ressed, silvery w'hite hairs mixed 
with minute hlaek liairs, and at base beh»w with longer wldtlsli hair ; anivnnnt: 
agreeing generally In coloration with tliosi* of but expanded portion of thinl 
joint usually broader (sometimes rnueh broader and dark brown or brownish 
above), and annulate portion of same joint stouter. Tlwrax : gi-uuiid colour, 
pleurae, and pectus as in o\ ‘‘^^ept that ground colour of distal extremity of 
sculcllma is chcstimt or eiiinainon-nifous ;t dorsum greyer than in hmgitudi- 
nally stripcil with light grey as shown in tig. 2, the jiaired, adinedian, grey 
stripes usually broader than in hairy covering of dm*sum consisting of short, 
appressed, ochre-yellow or pale ochre-yellow’ hairs, mixed wdth longer and mon' 
erect blackish hairs, and with short l)la<;k hairs on (at least ]>nstcrior extremities 
of) udmedian dark strl|>es, and on median portion of basal half of sent(;lluin. 
Alulomcn {<f tig. 2): grey stripes on dorsum clothed with minute, appressial. 
cream-coluurotl or pale yellow hairs, d:irk markings clothed with black hairs of a 
similar character ; on the jicmdtimate and antepenultimate segments (frcipiently 
also on otlicrs as well) the pale yellow hairs on the grey markings are freely 
interspersed with longer black hairs ; dorsal surface of last segment almost 
exclusively if not entirely clothed wdth black hair; sides of dorsum fringed 
with whitish hair, which liowever is nut so long as in o • ventral surface of first 


* It is this meifian portion wliidi is sliowii iti the figure on p. 28ti, where it apjx?ars somewhat 
too dark ; it must uot l)c mistaken fur t!ic fronta! callus. 

f A trace of chestnut in the ground colour is often seeti at the tip of tlie sentelluni 
also. 



!j;rey, clotlusl with >hnii. nr 

yellowish hairs, loixeil on sixtit so^nneiit and ahu lo sumr (Aifnl nn filili 
with hhiek hairs : ventral surface of seventh srijfnu'nt dark jrri v, and, as nsnah 
i liithcd with coarse, erect, black hairs : hind bonh rs ot ventral H'nl(‘s of seemid 
tn sixth segments inclusive as in //7/e/s. .o/cr/z/ee, and inflfrrts as in 

coxae lij?ht irrey or sjnokc-,ij:n!}', clnthed with whiiish hair: fetimra and 
tiliiao p:reyisli Imlb (til/iae hrowiiislt at tips), elothrd almve with nilnnlr. 
appressed, silvery-wliite hair», femora clothed behind :md )>elo\v wllli lonj^t r, 
whitish hair, outer siile of front tihiac sparse] v Irin^'ed with hliekish hairs, 
)iiti<l tibiae fringed as in '.except that the hairs are nmeh sliorter : lai>i 
hrownisli <jr dark brown, first joints of inithlle and hind [>;»irs more or le>s 
oelira(‘e()n.s-buif‘ except at ti])s. front tarsi loosely fi'in*»;ed on ejn-h side wllli 
lilackish hairs, and their second, third and fourth joints somewhat expanded, 

Nokthrun Niokki.v; Axiii.n-l‘a;Yt‘TiA\ Sudan; Hast Aiuka 1*ko- 

IKCKMIATK; biJiKMAN EasT Ai-'KICA; NvASAUANI) 1 ’KO'I KC I MK A IK ; 
N(iUTI[“EaSTM{\ Kiiodusi A. Type of ^^7 rrom Nni-th-Eastern lihodi'sia, near 
iiioiith of Lusaiio^a/i Klver, 1 o. i\. litlO (\ d. .Vm/v ) : ly]»e of ip from 
Ztino^ern, Nortlicrn Nigeria, Novemher, IfUt^ (i/. i/. Sint/iMijt) \ hoth spta'imeiis, 
a> well as a series of para-tvpes from various ioea lilies, presented to the Urilish 
.Museum (Natural Jlistnry) by the Eutomoluoicjil Ib'seaii h (’ommitleix 

Witliin the last twelve months, some Immlreds of sjuu-itm iis of this spi-eies, 
ehiedv collected by Messrs. Simpson and Neave, havi^ been ri-ceived by the 
Entoinologleal Researcli ( onnnittee from the countries mentioned. In Norlliern 
Nigeria, Mr. Simjison, who, like other eolloetnis in the same eolony, has hitherto 
(Uiiy met with the female, took 'Dt/umus prrh'/tcjts in laroe iiiniila rs on the. polo 
jxround ut Zniigcru, In November, 11)10 ; additional speeimens, (‘olleclr<i at llu' 
same time and jdaee, were n eeived hy tlu‘ Commiltee* irorii Dr, .1, \\7 Si-(ttl 
Maefie. Other Northern Nij^erian hjeahties at wdiieh flu* sj/eeii's was met with by 
Mr, iSim[)soti are: — Kateri (2. xii. 11)10), Knniljakn and Koe;iii Sirikin Ihiwafti, 7. 
xii. IDlt)), tile raihvay-eros.sino; over the Kaduna River (10. vii. 1010), and I /.on 
(Id. xii. IDIO). (dne s[)ceiruen, taken on the Benne River in danuaiy, lOlO, was 
received from Dr. C. E. S. Watson, W.iV.M.S,, and a lemale from Aiika, Sfjloito 
Ih'uvinec, ’^4. xii. 11)10 { f)r. .HcfC, Dohirf, /f7//,dAA.), i.s in the posses-imi of 
Dr. J. 11. Ashworth, of Edinhni'rh University. 

Ill the Anglo' Egyptian Sudan, three females (»f T, pfu'tinvnn were taken at 
Kaduwah, Mongalla Rroviiice, 21. i. 11)1 1, by Mr. II. 11. King. 

The following is a brief summary of the sjieeirneiis of this specie.s colleelcd 
hy Mr. 8 . A. Neave : — 

East Africa Rrotectorate : 1 ci, 6 Q Q, Voi, 1,800 ft., 21-21). iii. 1011 ; 1 
Tsavo River, 24. ill. 1011. 

fiermari East Africa: 10 QQ, Uaka River, on road frmii Nwaya to New 
Uangeiiburg, If.xi. 1010; I Q, Usangu District, 20. xi. lOlO, “at water hole'; 
^ 6 6i QQ’i fdttic Ruaha River, South Usangu District, O,d00 ft., 2H. xi, 
101 ( 1 . 

Nyasaland l^rotei'torate : 2 J U? Mveru, .‘hdOO It., 10, 11. x. lOlO; 

'JcT) 1 Q’i Lower Lintipc River, 12, 13, x. 1010; 1 Q, Lingadzi River, near 
Domira Bay, west shore of Lake Nyasa, October, 1010. 
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NorMi-Ksihtcrii Khoilpsiu : 2f) cTcJ? QQt c*hit*fly from Hargreaves arnl 

(Jh^ viririity, Se|>U;iiil>er, 1910. 

'i'ahanns i)f‘riinrn»^ wliich is not osj>ecially closely allied t<j any of its eoligenci ' 
at prescait known, as regards the width and shape of the front, is not unlike 7’. 
sujis^ .laenii,, which also occurs on i)oth sides of the continent. Apart from all 
other characters, liowcver, the foniah; of the new species may be distinguished 
Iroin that of T. snfis by the fact tliat the most conspicuous markings on the 
dorsum of its alxhunen do not consist of a double longitmlinal scries of ligliU 
grey vhfujur spots on a slate-black ground, as well as by the absence of an 
apj)eii<Iix to and itduscation on the base of the anterior branch of the tliinl 
longitudinal vein. 

According to Mr. Sirnj>son Tftfiftnus pertinens is troublesome to human U“ing>. 
whom tile lemales attack with almost the pertinacity of a Hacmatopota. 
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NOTES ON THE PRELIMINAUV STAliKS OF (iLOSSINA 
MOKSITANS, WESTW. 


Hy Allan' Ivin'csiiohn', M.U., Toimn'io. 

{f.uaiufiru Sh^epitfi/ Sirl{in\>\< Co/ninisalthi^ Aihffiuistrdtton of XH'fht rN liltoih'sio.) 


Sopinj; that (rloAsiiw tnitrsitatfs^ t\\o typioal “ tsi'tso '* Hv of wriha-s on Stmlh 
Airira, has l>eoii well known for ix'rhaps a loii«roi’ poriod tiiao anv ulluo’ nuaiilKa- 
(tf the trcinis it is a inattfM- for <rroat surpriso that much of its life history is vet 
entirely unknown. A larf^e mass of literature, (h^aliuj^ witli its ij^eneral hahils, is 
extant, hut the brooding habits and the larva luive laU been deseriluMl. h is 
noteworthy that only last year a single spetdmen of the puparium was disrovcre<l 
for tlio first tirne,^ and when the wide distril)ution, the j^na'at plenlltude, and the 
ocouomie importance of tlie Hy are considered, this hceomes all the uioi'(‘ 
remarkable. 

The notes ji^iven b(dow have lieoii eoin])i!(Ml while l>recdin<^ (Hoashio nwrsihinn 
in the lalioratory for the purpose rd' maki!i;( experinuiits on the transmission of 
trypanosomes, .and deal more partictilarly with the l)rc<‘din<j[ habits, the larvii, ami 
the pupa. The obs(*rvations have extendcMl over a very short period, f?a)rn the 
middle of .lune to tiie middle of August, and ar(‘, tljercfoic, rather iucoinplet(‘, 
hut it is hoped that when moi’C time has (‘lapsed it will he possil)h‘ to (daborati* 
them, and to eorrect any errors which may have arisen. 

The numths in ipiestion lie at the luii^ht of tlu‘ dry s<‘ason in this (‘oiitdry 
tNorthorn IRiodesia), and the meteorolo^^ieal conditions have l)c(‘n as follows 
(t(‘m]ieratur(‘s iriven in dej^trecs Kahnadieit). 


External Shade TenuKTatures, 


— 


Uclative 

hiiinidity. 

Itaiiifall. 

Maximum. 1 Minimum. 

Mc;ok 



.June... ... ... 83 2 013 

07'2 

18-0 

(1 

June - 84-7 | 02'7 

08'7 

' 40-7'’| 

(} 

August (1st to 20th) 1 80-4 | 04 0 

71-7 

i 37-4^ 

1 " 


Laboratory Temperalnros. 


Maximum. ■ Minimiim. 1 Mean. 


( t 

; .July 7G*4 .OB'5 tj7'4 

i August 77'8 04'd 7 1 '2 


^ Austen. E. E., A flandhook of the TseUe Flics, {.midrui. IIHI. 
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Tcinpcrutiii'c aiid hinnidilv an; fartorf whirK liav(^ la'Cti foiiiKl to Imve an 
both on tfn; lircodirij^ habits, and ori tho duration of the pupal period, in 
otln-r >p(;ries of (Uusshut, an<i it is (|uite [)robab!e that tliey Avould have a similar 
(■nbot in the case d, moraltau.'i, Sucli information, however, is la<*kin» at 
present . 

In this paper the ^reneral bionomics are not dealt with, but it may l>o men- 
tiom-d, in connect ion w'ltli the food of this Hy, that oval nucleated blo(sl-{*elb 
were? fotmd in the ‘/ut of one, amonj'st a mimber of freshly-caught Hies whi(‘h 
were <lisseeted. 

Tf'ihnii/u/', 

The tiK'thod ohservcsl in pr(*s(‘rving and feetliri" tin* captive flies w’as essentially 
that d(!S('nhe<l by Kleine,* 

Fresbly-eaiigbt fli(“s, two iVinales and one male, were placed in wide-mouthed 
glass tu[>es, nmasnring ■> by 2 ineh(‘s, and the mouth was then closed over 
with mnsrpnto-netting hold oji b\ an elastic Iminl, The flies were fed daily on 
native fowls during tlui warmer hours of the day, when they readily gorgisl 
tlnunselves. Houbandt has i“(M:ord<‘d, in the (‘as(‘ of (ilossiua pnlpfdts, that tfie 
femah's do not feed as often as the males, but this has not been found to be so 
with f#. Ijoth sexes have fed with equal avidity. After the eom- 

phded nuail, the ins(M*ts were changtMl into clean, unlinod tn))es, and under these 
(‘ondltions it has been possible to keep soon' of tliein alive for over two months, 
at the time of writing, and to obtain lai'va(!. 

WTk'U first introduced into the tubes, the flies are very active, making wild 
(‘flbrts to escape, but in a very short time tbev become liabituatcd to their new 
surroundings and remain (piicseeiit. The males havi‘ been found to die much 
sooner than the females, and tins inav ]n)ssibly indicate that the natural duration 
of their life is shorter. 

Many of the female flies, when first eaught. were ol)serve<l to contain larvae 
in various stages (d’ development, so that the period \vlii<di eln])sed from the time 
<d' i'apturo to thaf of the first birth varied from fmir days to ovt'r a month, it 
woidil appear from this, as in the laise of (V. pa/p<//f\'i,'\ and (*. hrcipidpis^t that 
the j)roduetion of larvae proceeds throughout the dry season, 

lirmlinp Huhiis, 

Ck)pulation was frequently observed between the captive flies, more often after 
feeding. During this process the mates wv firmly locked together, and refuse tt* 
separate even on violent slinking of the tube* It continues fur several hours, as a 
rule, and on a few' oei‘iisious, two Hies wliielt coupled in the afternoon were found 
the following morning still fastened together. Coiqding may oiarnr more than 
once between the same two flies. 


* Abstrackni in Ifullotin of Slwping Sickness Bureau. Vtil. iii., No. 2{). 
t Ho u baud, La Maladie du Somnieil an Coni^o Francais, Baris, lyUb. 

f Stnlilmaim, “ BeitWige znr Kenntniss der Tsk*tsetliegeti/' Art*, a, d. Kaiser, (.iisiuiidheits- 
iiiute, Baud xxvi, Ileft X pp. ddl IKl 



>’lA<iES OK (il.nSSlNA Moi>ii'AXs, WKsi W. 


'>\K) 

(\,iL<ulei-al)lK in-e^ruh.nty has Inm di^plny,.! hy Uu* I’oinaK-s in rvtrndin- 
larvat*. Aftor the first tuu- had })eeii horn, many u|' ilnan did not |.rodm>o a smond 
h.r aeonsiderahle hayirth (>r finin, and this may liav‘ Inm drpendont upon tlm 
im'teornino-ii'al eonditions to some extent. A mnuher of the tiles, Inmever, Inive 
pnxlneed a second larva at an interval id' from I t to i:> davs after the hirth <d' 
the first, and this may he taktai to represent I lie normal pmhod of ^('station 
ini<ler the laboratory eonditions. 

At the eornpletion of its intra-ulerine life, tin* larva almost eompletelv fills the 
aMomon of the mother, and can 1x3 nnnh* out throni»h the parieti^s as a dnll 
yollowish-ivhito oval body, with the blaek tumid lips presenlinii;. 'riiese lii*eome 
a prominent feature several days liefore birth. The extrusion of the larva is 
:ieeoinp]ished very rapidly, and thi' nniLjf^ot eiimmeneis to erawl aliont as soon 
a> it is born. 

I ln‘ oidy aciadent of o'i’station which has been S(*(ai is tlie ahoition of variuns- 
-ized larvae, and most of these mishaps oeminaal dnriiiu- twi) or three eohl. 
(‘loinlv days, Intra-iiterine pupation, imntimied hv Koidiaud, has never heeii 
tintieed. 

/'hr /,(! I'rn . 

I he larva o| (/h>s.<iiu( tnursituns n'semhh-s those of other species of the mams 
which have Ix-eii desmihrd. 



Fi". 1.- 'Dorsal view of larva of (i:iu<r<,,i,t tuurx^ftiir'. 

Wfstw., slimviiig the tumid lips and aidiaiiiae, x lO. 

ft is a small, elon^^atcd maggot, characterised hy the black tumid lips which 
>pi'in^ from the last scf^nnent. The body is composed of Iwelvi^ sejrments, ami is 
widest and thickest at the junction of the posterior and middle tliiids, whence It 
ta)>(3r.s more noticeably towards the pointed anterior end. The tumid lips arc 
placed sli^fhtly dorsally and rather oblirpiely to the lon^ axis of the bmly, >o that 
»hcy are directed backwards and ujjwards as the larva moves alimit. fn itolonr 
i*^ a dull yellowish-white with a slifrhtly dusky litifxe, which beemm*s more 
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pronoiincod flurin^' th(* wavo-likf* contraf’tion? of the body. When examiiUMl 
iimh-r a pocket lens, tlie intoj^iniient is seen to he very fiiieh' inarnniillated, ati'l 
the>r mammillae have a dark tint, whieh ini|mi'ts the general appearaneo (if 
duskiness mentioned alHJve, 

From tin; first segment two minute blaek bristles, about 0*5 mm. in length. 
proj(M‘t. 1’h(*s(t ai'e parallel to one another and are situated laterally on eithei- 
side of i1h* middle lim*. On map^nitication they are seen to be clulvshaped, arn! 
are tin' represetdativo^s of the antennae*, between them lies the month, the lips 
of whieh are <lir(3etcd dorso-ventrally, and an* hhiekish in eolonr. A traehca can 
l)e traee<i, f)n either side, as a retractile tube extending from the base of thi- 
tumid lips to about the <’entral pr, 'mi of the hody, while on the mid-ventral line, 
at the junction of the elevu'nth ami twelfth scirments, the anus is represented In 
a small, round, hlark spot. 

"riie tumid ll[is are cliaraetei ised by a row of short longitudinal striations alonu' 
the basal portion, from wliieh spring two knob-like prominences, rounded exter- 
nally, and separal(*d liy a comparatively deep sulcus. Int(*rnaliy they are 
Iml lowed out to form a small cavity, on either side of whieh lies one of the 
spirac'les. The jirominenecs are beset with small tubcreles, and are marked off 
into three morr* or less eipial portions by two shallow furrows. fn colour the 
tumid lips are jet~hlaek. In his desiTiption of the pupa, Austen states that the 
suh'us hetw(*en the two knobs of the tumid lips does not show the key-hole shape 
found in that of (iluasina palpolis^ but in many of onr jinpac, howev(*r, tliere is a 
suggestion of sueh an outline, as will be noticed in fig 2. 

The behaviour of the larva ditlers somewhat with its surroundings. If left in 
a glass dish it may crawl armuul for from one to two hours, but sooner or later, 
boeonies stationary, retracts its hea«l, assumes tlic oval puparial form and proeeetb 
to pupate. The movcmcJits are worm-like, the contractions ]>assing along the 
body in wav<'s. From time to time, the larva ceases to progress, and after n*- 
traeting the anb'i'ior end sliglitly, moves its head from side to side, and up and 
ch>vvn, as though trying to push aside some obstacle. The reason for this become^ 
apparent as soon as it is placed on dry, powdered earth. In this situation tin* 
larva at once eomimuiees to burrow down and is lost to sight in a minute or two. 
When it has gone from one to two eentimetres, it becomes (|ni(*t, and proceeds 
to ]mpate as before. During this process the skin darkens gradually, and at tlie 
same time hardens to form the i>u]va-ease. These changes are usually completed 
in from four to five hours. 

Apparently the larva is capable of secreting a slightly viscid Hiiid, for in ghiss 
tubes they often adhere to the sides. When tliis has occurred, pupation soon 
follow’s. The pur])ose of this fluid may perliaps be to gatlicr the earth around 
the ]nipa, ami may possibly account for its not having been found earlier. 

The Puparium. 

In sliapc the [mparium is more or less regularly ovoid, ami varies in colon 
from a dark reddish-brown to a dull matt brownish-black, contrasting with tlw 
jet-black of the tiimul lijis. The puj)a-case shows the mammillatinns mentioned 
in the desrri])tioD of the larva. 
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The means of the measurements of twenty pnpat* are as follows^ in millimetres, 
the extremes bein" given in brackets total length, 'rX] ( o to 6) : wiiltli, :V2 
Cl to 3*7o) ; depth, 2*97 (2-7o to 3*25) ; width across tumid lips, 1*45 (I to l*5). 
It will be seen from these data tliat tlie pupa is slightly compn'sscd in tlic dorso- 
ventral diameter. 



Fig. 2.— Dor.<al view of tlio pii])aniim Fig, 15.— rupariiimof ih<in*iltnin; 

of Gluitmiii Wo^tw. X IH. A, luiturior view, sliowing liiicK »*f 

(l(‘hisci*ni-(‘ : It, vent nil vit*w of posuirior 
])nrtioii, sluuviiig iiiius ei»'low,‘rl in vyc 
slinjKil :irra. x 10 

The larval month is represented on the first segment of tin; pupa ns a small 
Mack dot, while the anns is siinilarlv marked on llic mid-ventral lino at the 
junction of the eleventh and twelfth segments, and is (aiclosi'd in a small ey(‘- 
sliapcd area marked off by two small furrows, tin* anti'rior of which is h>rmed by 
the dividing line Indwcen tlie two segnumts (fig. 3, H). 

The line along wliicli the ]iupa-case splits to permit of tlie <‘mergem;e of the 
imago, is indicated on the anterior ptjrtion of the pujiarlurn as a small ridgi* 
dircf'ted laterally. Tliis ridge passes dorsnlly around the iiioutli region as a 
slight curve, and is .sliown in fig. 3, A. 

Dui afwn (if (hr Pttpa J Siff(jr, 

Owing to pressure of otlrer work, it has been impossible to determine tin? elfeet 
of temperature and humidity on tin* length of the [)npal period. The pupae, as 
the y w*ere obtained, were placed in glass tubes and left exposal to tlie laboratory 
air without any protection. In these circumstances tlie lime whicdi has elapsed 
from the birth of the. larva to the esca])e of the imago has varied from 47 to 53 
days. 

In conclusion, I should like to express my indebtedness to Mr. LI. Lloyd, the 
Lntomologist of this Commission, for suggestions, and for the accompanying 
drawings. 

Nawalia, N.E. Rhodesia, 

August 21, 1911. 
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COLOUR CONVENTIONS TO INDICATE THE DISTHIIIUTION 
OF blood-sucking INSECTS AND THE DISEASES 
THEY TRANSMIT. 


liv Jas. J. Simpson, D.Sr. 

(Platk VI.) 


The necessity for graplih* representation of the ilistril.ulion of insects ami the 
diseases which are transmitted by them is now so evhlent as to nec^l no special 
demonstration. But it is further obviously iin])ortant that sinnc uniform method 
should be adopted in the preparation of such maps, in order to make thorn inter- 
comparable, and the object of the present notes is to suggest a compndiensivo 
system of notation for the whole genus GloKshia-^A system which may he ivadily 
adapted for use in other genera or families of bIo(Hl-sucking inse<'ls. 

^ The only scheme hitherto adopted was that used in tin- map.s puhlisluHi hy the 
Sleeping Sickness Bureau in which red was restricted to sler^ping sickness, hrown 
to Glossina tachiuoidi\^, blue to Glosaina palpaJis, green to Glossina mor.dtfuis and 
G. pallidipes^ and yellow to Glossina fu.^r<i. At the time when that sr'fumie was 
formulated the recognised species of Ghs/n\a were much fewer than at present 
and their bionomics were less perf(>elly known. Further, lh(‘ records of (Jlos,dna 
morsifans- and G. pallidiprs wore not sufficiently exai't to permit of disiTiinination 
ixitween the two species and one colour had <*oiisc(nicntlv to he usimI to include 
both. 


Ilecent work has shown more cni]>liatically than ever that su<di distinctions are 
not only advisable, but necessary, and tills, combined with the fact that several 
new species have recently been described, renrlers it impossible to assign to (‘acli 
of the species a definite colour sufficiently distinctive to avoid confusion, Tliis 
will beat once evident when it is remembered thattlicre arc, at jircsent, seventeen 
species of Glossma more or less universally recognised. Some of tlicm arc, 
however, subjects of controversy, lint until such disputes arc definitely settled we 
must take note of them separately. Moreover, in tlie event of any so-called 
species being either submerged or proved to be distinct, it will be much easier, 
and lead to less confusion, to group two series of conventions, already puldishcd, 
into one, than to divide one series into two or more. In fact, the latter jiroocdure 
is possible only after a re-examination of all the specimens so recorded — an 
almost impossible task. 

bio far, only sleeping sickness and Glossina have been considered, but it may 
Ijc found advisable also to record graphically otluur diseases and their carriers, 
^or example, yellow fever and Siegomyia fasciatu. For the present it is proposcil to 
deal only with the former, but it will be evident that should maps be rei(uired 
for the latter a similar system of notation could be employed. 

If we recognise, therefore, the necessity for representing graphically the 
distribution of sleeping sickness and of seventeen species of Gfosiina and the 

B 2 
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futility of assi^lng to each a colour or Hhade which will be sufficiently distinctive, 
the most satisfactory solution will be to adopt a few distinct colours for groiips 
and variations in the shape of the symbol for individual species. 

The following scheme has been drawn up on thi^ basis and has been used in 
tlie maps accompanying my reports. I may also say that in the preparation of 
tin* Hcheme I have consulted Dr. A. G. 15agsbawe, the Editor of the Rulletin of 
the Sleeping Sickness Bureau, and also Mr. Guy A. K. Marshall, the Editor 
of this Bulletin, and that the system will he adopted in any further maps whi<‘li 
may he published in colour in either of these Journals. 

Symbol a, — To acluevc their aim these ought not to be excessive in number 
and .should be suffitucntly distinctive to be easily recognisable from one another 
at a glance. After a series of trials the following liave been considered mor^t 
satisfactory : — (1) a solid circle, (2) a solid square, (3) a circle enclosing a cros^. 
(4) a square enclosing a cross, (5) a solid triangle, (6) a hollow triangle, (7) n 
Imllow circle, and (8) a hollow square. Modifications of these could easily ])^ 
multiplied (.see Plate VI). In the present system it is not necessary to adopt any 
mure, as only in one group, namely the pulpali s-gvonp of Glossvia^ in which therr 
are six species, do we require more than four symbols. 

Colott7 '$, — lied has already ])eeu assigned to sleeping sickness, and it seem> 
most advisable to retain its use for this disease. By means of the symbols 
already given it is easily possible to represent other diseases, if necessary, by the 
same colour. 

In the case of Glosshia some sort of grouping as necessary, and separate 
colours should bo adopted for these groups. Mr. E. E. Austen In Ins recent 
work* on this genus divides the various species into four groups, and althoiigli 
there may be a difference of opinion as to the relative values of these from a 
taxonomic point of view, tlie arrangement forms a good basis for the purpose in 
lianil and obviates the necessity of introdiK'ing too large a number of symbols. 
Consequently I have adopted it in this system and have added the various 
controversial and new species since des(;ribcd in their rerpective grou{)s, 

The following colours have been selected after a series of tests as 
sufficiently distinct to avoid unnecessary confusion and have ]>eon assigned to ihr 
vari(uis groups as follows : — 

pa/pa//s-group — blue ; 
ino)'s{ffnis~"ron \) — green ; 

_/)/,VfV/-gronp — brown ; 
hrer!pnfpi:f-^vou]) — orange, t 

It is unnecessary hero to enter into the details of the various species as 1 hav;' 
already explained the different symbols used and the application of tliesc can 
easily be seen at a glance on the accompanying plate. 


® A Handbook of the Tsetse-Flies, 1911, pp. 19.20. 

f Yellow has been pnrjwsely avoided ns it is never very distinct, wliile in artificial light it 
hardly recognisable. 



OF BLOOD-SUCKKNtt iNsiKCTS AXU THK DlSKASKS TUKV MiAN^MlT. VMl 

Although improbable, it is ipiite possible that funlu-r new spoeies mav be 
found, to allow for this contingiiiey 1 have added at the fool of thv' iilate 
several symbols which could be used in the n‘<poctive colours If ueeessarv. 

Further it must be noted that observers well aopiaintea with the gemis 
(ilossifHi but iiiiaeciistoined to ditloreiitiate tlie various species ol kai i'eci>rd siudj 
under the general term “tsetse/’ Tliesc records oi)viously eoidd not he included on 
maps which show only 8j)eoies in detail aceonling to tliis sc lu'uie, but at I lie same 
time it is advisable to indicate, them for the guidance of others who may visit 
the same locality and also to show the range of tlie genus. For these reas.ms 1 
have added on the plate a symbol in black which could he used to imlirate the 
presence of undetermined species of Glosstna. 
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paJpaUs. 

tachirwide^. 
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Intkoouctory. 

The following report on recent entomological investigations in Not them 
Nigeria is based on a short tour made by the writer, from the 11th of August. 
1910, to the 21st of January, 1911. But incorporated with my own observations 
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arc numerous records made by several medical officers and other officials in the 
Protectorate. The present work deals exclusively witli the blood-sucking insects 
and other arthropods which are, or may be, implicated in the transmission of 
disease in West Africa, and is therefore an extension of my previous report 
on the same subject in relation to the Gambia.* 

Prior to the formation of the Entomological llesearch Committee, througli 
whom this work is being conducted, very few specimens of insects and only a few 
isolated records reached England from the various Tropical African Colonies : 
but since tliat time numerous officials, and not the least in Northern Nigeria, 
have made systematic surveys of the districts in which they are stationed, 
and our knowledge of the distribution of the various species, their habits, and 
habitats is now gradually increasing. Only by this means can it ever be hoped 
to formulate any definite schemes for the abatement of the various diseases 
which may be transmitted by these insects. 

The thanks of the Committee are due to those who have aided in this work, 
but it is unnecessary to enter into the various details here, as the collections have 
been identified and lists sent (along with named specinieiis where desired) to the 
individual collectors, aud receipt has been acknowledged from time to time in the 
various issues of this Bulletin. Tu case it may not be universally known, 1 
might take this opportunity of pointing out to any officials or others, who may 
be interested in this work, hut who have no means of identifying the insects 
collected, that any collections sent to the Entomological Research Committee 
will be identified and recorded, and, if requested, named specimens will be 
returned to the collector, along with any available information which may 
be desired. It is hoped, therefore, that many will take this opportunity of 
familiarising themselves with the various noxious insects in the Protectorate, 
and at the same time help to extend our knowledge of their life-histories and 
distribution. 

An account of the more simple methods of collecting and preserving insects 
for transmission to England was added as an appendix to my Gambian report, 
and separate copies of this may be obtained from the Scientific Secretary of the 
Committee by anyone desirous of aiding in this investigation. 

The duration of my stay in the Protectorate, namely, five aud a half months, 
precluded the possibility of my attempting to traverse anything but a limited 
portion, and for this reason I confined my attention to the River Niger, some of 
its tributaries, and the railway systems, as in those regions one would expect to 
find Glossina palpalis most universally distributed. At the request of Dr. S. W. 
Tliompstone, C.M.G., the Principal Medical Officer, I also made a fairly 
exhaustive inspection of the Kateri district (p. 330), the River Garara (p. 335), and 
the Province of Bassa (p. 339), in all of which sleeping sickness was reported to 
occur. Consequently, this report deals mainly with the south-west portion of the 
Protectorate, or, in other words, the Niger basin, and is concerned very little 
with the Benue or Chad systems. For this reason it must be pointed out that 


^ Bull. Bnt. Res, II, pt. 2, pp. 187-226. 
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it does not iu any way aim at bein<^ exbaustive, but by showing how scanty our 
knowledge of this subject is, it may stlumlate otiiers to coltcct atid make 
obseiTations on ike various species of insects which are harmful or beneficial to 
man and animals. 

For a proper understanding of the distribution of not oidy tsetse but also otlier 
insects, several general considerations have to be taken into account ; for example, 
the geographical position of the Ib’otcetorate, the general topography, the river 
systems, the nature and extent of the various types of vegetation, the climate 
and the rainfall. Each of these has been discussed in a very general way, only 
in so far as they arc likely to influence the prohleriis with which we are here 
more intimately concerned. 

A shout section has also been added on the chief tribes inhabiting the 
Protectorate, as, to a great extent, their distribution and mode of life have often 
a direct bearing upon the dissemination of disease. 

Several photographs (PI. viii.-xv.) and two sketch maps (PI, vii. and xvi.) 
have also been included to illustrate some of the points emphasised in the rcjjort. 
The former serve to show the various types of country either associated with 
or free from certain species of Glossina. The first sketch map illustrates the 
general contour lines and river systems, while the second has been added as the 
region it depicts is uncharted on the larger map. 

The most recent map (scale 1'014 inches=32 miles) of the Protectorate has 
been reproduced to show the distribution of the various speedes of Ghsaiaa ;vhich 
occur there, and in it have been inserted all available authentic records, including 
those in the National Collection iu the Natural History Museum. In another 
paper in this Bulletin,'*^ I have discussed the (piestion of the graphic representa- 
tion of the distribution of insects and disease on maps, and have suggested a 
scheme which has been adopted in the compilation of the present map, and which 
will be used in all maps published in colour in this Bulletin, and also in that of 
the Sleeping Sickness Bureau. 

The various sections iu the Narrative do not follow the order in whicli tlie 
different parts were traversed by the author, but are arranged so as to form a 
more or less complete unit, and the whole route is shown on the accompanying 
map. 

A list of the blood-sucking insects and ticks hitherto recorded from Northern 
Nigeria has been drawn up as a guide to those interested in this work, and notwitli- 
standing the fact that the number of species is already large, there is little doubt 
that many new species will be found to occur, chiefly iu the noitheiii part of the 
Protectorate. 

1. Geography of the Pkotectokate. 

(a.) Position and Extent. 

The Protectorate of Northern Nigeria, the largest and most recently acquired 
of the British West African Possessions, is roughly rectangular iu shape, and 


Bull. Ent. Res. II, pt. 4, pp. 297-299. 
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lies approximately within the parallels of T and 14^ North latitude, and between 
the meridians of 3° and 15° East longitude. It is bounded on the north by the 
arid regions of the French Sudan, on the west by the lofty Kameruns, on the east 
by the French Colony of Dahomey (or French Nigeria), and on the south by 
Southern Nigeria. Commercially, its position is excellent, inasmuch as it enjoys 
all the advantages of magnificent waterways. Its area is approximately 255,700 
square miles of which the greater part lies in and north of the obtuse angle 
formed by the two main waterways, the Niger and the Benue. In the north-east 
corner is that perplexing inland sea, Lake Chad ; while the north and north-west 
portions practically adjoin the southern limits of the Sahara, These fundamental 
features must be borne in mind in connection with much of the entomological 
matter which follows. 

The headquarters of the Protectorate are situated at Zungeru, which is now 
joined by railway with Lagos, the capital and main seaport of Southern Nigeria, 
and also with Kano, an ancient and important city in the extreme north. It is, 
however, more a political than a commercial centre. 

Lokoja, situated as It is at the junction of the Benue and Niger, must always 
remain an important commercial and geographical centre, though of recent years, 
owing to the extension of the railway from Lagos to Zungeru and the north, it is 
somewhat less important than formerly. All heavy transport must pass up the 
Niger, and the only inlet and outlet for the Southern Provinces, Kabba and 
Bassa, as well as for the Baro-Kano Eailway and the whole Benue system, Muri, 
Yola, and Bornu, must therefore culminate at Lokoja, which consequently, as at 
present, must remain the headquarters of the river traffic and a main commercial 
centre of Northern Nigeria. 

The Baro-Kano Eailway, as the name implies, joins the towns of Baro, on the 
Niger near the mouth of the Bako Eiver, and Kano near the desert region of 
the north, by way of Minna, where it joins the Northern Nigerian extension of 
the Lagos Railway, Consequently, Baro must, as trade extends, become an 
important commercial centre, as it is the extreme limit to which ocean-going 
steamers can ascend at the season of high water in the Niger. 

Therefore Zungeru, as the headquarters of the Protectorate ; Lokoja, as the 
commercial and river centre for the Southern provinces and those oi the Benue 
system; and Baro, as the last porLof-call for ocean-going steamers and the 
terminus of the Baro-Kano Eailway, must always be the chief centres of 
European activity, and, as such, must be the primary foci to which attention 
should be directed in preventing the dissemination of disease. If at any time 
any of these places should become sleeping sickness centres (as seemed likely 
recently in the case of Baro), the infection might spread to Europeans with 
disastrous results. As much, however, has already been done to prevent this, 
and as each locality will be considered in detail later on, it is unnecessary to enter 
further into this question here beyond pointing out that geographical and topo- 
graphical position must be considered in the selection' of sites for towns, and in 
the choice of routes, railway or otherwise, in opening up new country. These 
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points will, therefore, be kept prominently in view in this report wlien the writer 
is considering in detail the various regions visited. 


(h) Mountain and River Systems. 

A sketch map (PI. VII) has been added to illustrate the general contour and 
the river systems in the Protectorate, so that it is necessary here to draw 
attention only to the major features. The dotted contour lines indicate the 
average level of the various regions in the country, and from these it will at once 
be seen that the general altitude is not great. 

The Bauchi plateau, the highest part of the Protectorate, is only between 
4,000 and 5,000 feet above sea-level, and forms the central watershed of the 
Protectorate, whereas Lokoja, 337 miles, and Jebba, over 600 miles from 
the sea, are respectively only 300 and 500 feet above sea-level ; so that the 
general fall of the river is only about one foot per mile. 

There are two main river systems in Northern Nigeria ; first tlui inland 
system which drains into Lake Chad in the nortii-ciast corner ; and 
second, the Niger-Benue system, with its outlet to the sea through Southern 
Nigeria. 

(1) Lake Chad is a lake only in name, and consists of nothing but an immense 
marsh with variable stretches of open water nowhere more than twelve 
feet deep. 

The basin of Lake Chad lies curiously between the watersheds of the Niger 
and the Nile, and is supposed to be the remains of a vast shallow inland sea 
which covered most of the region north-east and west of the present lake, and 
which probably communicated with the sea along the basin of the Senegal River. 
A recent French expedition has shown that, at any rate in the rainy season of 
one particular year, there was a continuous water connection between the Benue 
and Lake Chad through the Tiiburi marshes into the Loguu river, and thus into 
the Shari river, which runs into the Lake. This being so, the lake was thm 
nothing but a backwater of a river system in Central Africa, which sent a super- 
fluity of its waters to the Benue and the Niger. 

But, apart from this, Lake Chad merits attention here from the fact that it 
drains roughly one q^uartcr of the Protectorate of Northern Nigeria (the north- 
east portion), and, as will be seen later, is of great interest in connection with the 
distribution of the various species of Glossina. 

(2) The Niger-Benue system drains the rest of the Protectorate the Benue 
the south-eastern quarter, and the Niger the western half. 

There are two primary watersheds in the Protectorate itself, and these radiate 
from the Bauchi Plateau, the first north-west, and then north-east to the French 
Sudan near Katsena, the other north-east and then south-east to the Kamerun 
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mountains ; within the angle thus formed lies the Lake Chad system. These 
watersheds are indicated on the map. 

West of the first lies the Niger system, which has its westerly and southerly 
limits in another ^vatershed which practically forms the boundary between 
Northern and Southern Nigeria along the Borgu, Iloriu and Kabba 
frontiers, and separates it from the smaller rivers, such as the Ogun in Southern 
Nigeria. 

South of the second watershed lies the Benue system, which is bounded on the 
south by a spur of the Kameruns ; this spur abuts into Southern Nigeria 
in the newly opened up Sonkwala country and separates the Benue from 
the Cross lliver, which hows through the Eastern Province of Southern 
Nigeria. 

As has already been mentioned, the Bauchi Plateau, lying near the middle 
of the Protectorate, Is the central watershed, and from it rivers radiate in all 
directions, but eventually join one or other of the two main systems already 
described. 

The largest river running into Lake Chad is the Yo, which flows in a north- 
easterly direction and receives the waters of the Shidya, Delime, Katagum, and 
Hadeija Eivers, which flow from the Bauchi Plateau itself and the watershed 
running north from it, while from the watershed that passes eastwards come the 
Maiduguri and Ycdseram Eivers. All the rivers running south from this last 
watershed drain into the Benue, which rises in the Earner un mountains, and flows 
slightly south of east. The largest of these is the Gongola, which rises in the 
Bauchi Plateau, runs north-east and then south, and joins the Benue near Yola. 
From the south drain the Taraba, Katsena, etc. The Benue enters the Niger at 
Lokoja. Quite as erratic in its course as the Gongola is the Sokoto Eiver, 
which rises near Katsena, flows north-west then south, and eventually joins the 
Kebbi, which in its turn enters the Niger near Illo. Other important tributaries 
of the Niger on the north bank are the Malenda, Kontagora, Kaduna, Bako and 
Garara, while on the south there are none of any great size. 

Such, then, are the main physical features of the Protectorate, and a knowledge 
of the relative positions and directions assumed both by the watersheds and the 
various rivers serves to elucidate many interesting but otherwise obscure facts in 
insect distribution. This can most easily he understood by a study of the 
accompanying map. 


(c.) Vegetation. 

It is very difficult to describe in any general way the nature of the vegetation 
in Northern Nigeria, as there are no definite zones of afforestation, and the 
different types found arc modified by local conditions. 

Generally speaking, however, the monsoon forest type is predominant in the 
south ; and in the north the thorn forest, though here the savannah forest or open 
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deciduous forest, and the pure savannah are also more or less in evidence. 
Wherever the dry season is short and tliere is a certain amount of rainfall 
practically throughout the whole year, the monsoon forest is met with ; while, on 
the other hand, when the rainy season is extremely short and tiie dry season is 
accompanied by the hot dry wind from the Sahai’ca, the predominant feature is 
long grass, and few if any trees or shriilis are to he seen. Consequently, according 
as the climatic conditions of any particular region arc nearer one or other of 
these types, dense forest, open forest, or savannah will he found in excess. 
Further, the fierce fires which are so common during the dry season have a 
marked influence on the vegetation, inasmuch as they materially aflect the 
ivoodland growtli, but not the grass, so that where these fires are. [wevaleut 
savannah forest approaching pure savannah is found. 

Passing from the north to the south, we find an almost regular increase iit the 
amount of non-dcciduous arboreal growth, and a conserpient decroaso in deciduous 
low scrub and grass. On the other hand, the banks of the rivers and streams, 
where the soil is constantly moist, arc covered with a dense forest growth, and 
this is also found In numerous place.s where there is ])ermaucnt teliurie moisture 
due to local physical conditions ; many of these ifiaces, if judged by the amount 
of rainfall and the length of the dry season, would not appear suitable for such 
vegetation. 

These local patches arc found scattered all over the soutliern half of the 
Protectorate, but do not seem to extend into the savannah region of the nortli. 
They are known by the local name of “kurimi” and as this term will he 
fre([uently used in the narrative, a short description may not be out of place 
here. Occasionally, these arc of very limited extent, hut sometimes strchdi in 
narrow belts of 50-200 yards in width for several miles, The soil is continually 
moist and covered with a thick layer of leaves and decaying Immus. Large non- 
deciduous trees are abundant, and there is a dense undergrowth of thick scrub, 
the whole being bound togetlier by thick, woody and succulent lianas (PI. XIV^, 
figs. 1 and 2). Grass and herbs are pra(ttically absent. The larger trees have 
frequently well developed buttresses, and others have strong aerial roots. Such 
belts are very difficult to penetrate, but when an entry has becir made, the dense 
nature of the shade, the fall in the temperature, the liumidity of the atmosphere, 
and the almost perfect stillness are points wliicii at once strike the intruder. As 
these are practically always haunts of Glossina palpidu', the importance of a 
knowledge of their origin, extent and distribution beciomes evident, but this will 
be referred to in greater detail in the nari'ative. 

The savannah forest is what might he termed park-like in character, and is 
the predominant feature in the landscape in the cctitre and nortliern parts of the 
Protectorate. Grass is abundant, as also are low deciduous shrubs, while scat- 
tered throughout are trees, varying in number and size in the diflerent ‘parts. 
This type of country is more suitable for G, tachinoidcs and G. suhnnyrdians than 
for G, palpalis^ and a survey of such a region generally shows that wdiere trees 
are abundant G. tachinoides is found, while wdiere low shrubs and grass [)re- 
dominatc G. aidmwrsiimis is more common. 
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In manj places throughout the Protectorate, there are extensiye swamps and 
marshes, which are almost invariably connected with a heavy clay soil. During 
the rainy season, these may be covered with water several feet deep, but at the 
height of the dry season, elephant grass, attaining a height of 8-14 feet, 
generally covers these “ fadaraas,’^ as they are termed locally. 

This, then, may serve to give a general idea of the main types of vegetation 
occurring in Northern Nigeria, and in this connection it might he well to 
remember that when any type of tropical vegetation is devastated, it is generally 
replaced by a drier form, and this again, if demolished, will give way to a type 
of vegetation unlike its predecessor, but always diminishing in density and 
consequent shade and surface moisture. 

II. Climate and Rainfall, 

Having discussed the general physical configuration of the Protectorate, we 
we may briefly review the main climatic conditions which obtain in the different 
regions, and so form a definite basis for a study of insect distribution. In this 
way many points, otherwise obscure, in connection with the limits of the various 
species of Glossina and other blood-sucking flies, will be more easily grasped, as 
there can he little doubt that the relative duration of the wet and dry seasons, 
the varying degrees of humidity, and the annual range of temperature have a 
distinct hearing on this subject. 

No review of the meteorology of Northern Nigeria has been published, nor 
has any attempt been made to consider tlie extremes of climatic conditions to be 
found in the Protectorate. The following observations, therefore, are based on a 
study of the raw meteorological data compiled during recent years at the various 
stations, published in the official Gazette, and supplied to the Meteorological 
Office. In order to avoid a lengthy discussion on this subject, several tables have 
been prepared, so that a glance at these will bring out in a more concrete form 
much of what follows. 

Northern Nigeria, as has already been pointed out, lies roughly between the 
7th and the I4th parallels, and the climate is therefore tropical hut not equatorial. 
By this is meant that in contrast, for example, with Southern Nigeria, the 
rainfall and temperature curves show only one annual maximum and minimum. 
In the latter colony, except in the north-west corner, which is geographically in 
Northern Nigeria, the temperature curve reaches its highest maximum in March 
and April, after which it descends, hut again reaches a secondary maximum in 
September and October. The curve of rainfall shows similar maxima and 
minima. 

The prevailing wind in Northern Nigeria is the Harmattan, a dry hot wind 
coming from the north-east. It blows almost steadily from October to March, 
and modifies the temperature to an extraordinary degree. Coming direct from 
the Sahara, it is absolutely devoid of moisture, and consequently produces great 
evaporation when it meets the moist air of the Niger Valley or the inland system 
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of Lake Chad. The result during tliesc months is an enormous fall of tempera- 
ture, and in the extreme nortli, when the wind, without having absorbed any 
previous moisture, meets the mists and vapours of the water systems 
of the Northern Territories, the temperature occasionally falls nearly to 
freezing point. 

Towards the end of the dry season, whioli varies in the different latitudes, the 
the tornados begin. These are cyclones from the nortli-east, accompanied by 
thunder-storms and torrential rains. They gradually merge into steady rains 
which last from July to October. During the rainy season, the atmosphere is 
laden with moisture, and a damp heat results, hut for the rest of the year the 
Harmattan and a total absence of rain render the air excessively dry. Oenerally 
speaking, the nights are cool for the greater part of the year. 

Owing, however, to the enormous contrast in the various climatic conditions 
in different regions of the Protectorate, it is impossible to make any satisfactory 
generalisations. Take, for example, the case of Geidam and Ankpa in 1909. 
At the former station, the maximum and minimum temperatures recorded were 
110° Fahr. and 46° Fahr,, while at the latter they were respectively 96° Fahr. 
and 56° Fahr. At Geidam, the total rainfall for the year was ordy 21*28 inches, 
while at Ankpa it was 66*85 inches ; at the former the rainy season was ]irac- 
tically confined to the mouths of May to Septeinhcr, but at the latter it extended 
from March to October. At Geidam, the maximum and minimum degrees of 
humidity were respectively 81 and 24 with a difi'erence of 57, while at Ankpa 
they were 85 and 68 showing a difference of only 37. At the former, only 
during the month of August was there over 5 inches of rain (7*70 iiu^hcs), while 
at the latter the following are the records— April 8*63 inches, I^Iay U*02 inches, 
June 7*72 inches, August 8*12 inches, September 10*23 inches, October 
8*80 inches. 

With such an enormous difference in the climatic <!Onditions in various parts 
of the Protectorate, it is not surprising to find that not only do certain s)>eclcs of 
blood-sucking dies show distinct local modifications, but there may even bo a 
marked diflereiice in the species which occur in the different districts. 

In order to see to what extent these are correlated, the following tables have 
been drawn up : — 

Table A : — The annual rainfall for various stations for the years 1906-1910. 

Table Bi— The monthly rainfall for the same stations for the years 1909 
and 1910. 

Table G The maximum and minimum humidity at these stations from 
1906 to 1910. 

Table D:— The monthly temperatures for the same stations for the year 
1909. 

As these tables show graphically the main factors with which we are here 
concerned, I do not propose to deal with each at any length, but only to draw 
attention to the major features, 
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Table A, 


Annual Rainfall in Northern Nigeria (in inches). 




0 
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0 
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1 

6 
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1906 





34-60 1 

51-83 



60-39 

61-05 

49-00 


1907 


18-11 

19-86 

2D-62 

27-55 


36-68 


37-28 

37-16 


54-74 


11108 

2870 

22-30 

2U44 

34*86 

53-77 

47-88 

44-13 

4616 

55-15 

48-78 ‘ 

45-48 

55-46 

58-77 

1909 

23-08 

31-89 

29-72 

49-03 

44-26 

43-23 

i 65-14 

1 

55-77 

60-67 

58-89 

55-80 

65-18 

i 66-85 

1910 

18-21 

' 19-53 ' 

23-11 

26-81 

38-67 

38-86 

' 45-49 

47-98 

53-01 

53-44 

53-80 

51-14 

56’44 

Moan 

1 

21-65 

22'9G 1 

23-28 

34-08 

39-77 

43-32 

48-05 

50-07 

51-53 

51-73 

54-03 

55-10 

60-69 


The above table reveals several important facts, but none more obvious 
than the striking difference in the rainfall at the various stations. The maximum 
rainfall recorded during these five years is 66'S5 inches, at Ankpa in 1909, and 
the minimum is 16*87 inches, at Geidam" in 1910, while the difference between the 
rainfall at Gcidam and Ankpa in 1909 amounts to 45*57 inches, or more than 
twice tlie total rainfall at the former station. 

A study of the mean annual rainfall at the various stations shows that there is 
an almost regular increase from the north southwards. At one end of the scale 
stand Sokoto, Katagiira, Maiduguri and Geidam, in the extreme north, and at 
the other llorin and Ankpa in the south. 


Ta]jle Pi. 

Monthly Record of Rainjall in Inches for 1909 and 1910. 
1909. 


S'l'ATION. 

Jan 

Fcl). 

Mar. 

Apr. 

May.' 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

: Geidam 




1-05 

1-42 

4-39 

4-79 

7-70 

1-83 

0-08 


0-02 

Katagum 

- 


— 

0-11 

3-98 

4-05 

4-02 

6-32 

417 

0-33 

— 

0-05 

Birnin Kebbi 

- 

— 


2-92 

3-31 

3-35 

2-37 

12-98 

2-34 

0-43 



ISokoto 


— 

— 

1-55 

1-52 

4-34 

8-72 

10-61 

2-52 

0-40 

— 


Maiduguri ... 


— 

— 

1-01 

0-75 

4-04 

5-33 

12-06 

8-66 

0-04 

— 


Nafada 


— 

— 

3-59 

1-29 

5-12 

8-66 

10-82 

6-89 

0-90 

— 


Bauclii 


— 

— 

3-99 

2-53 

5-64 

10-70 

11-16 

8*73 

0-42 

— 


Yola 

— 

— 

0-35 

4-33 

3-90 

10-13 

6-23 

7-56 

8*23 

3-35 

— 

0-18 

: Keffi 

! 

1-13 

3-12 

3-39 : 

4-94 : 

6-52' 

9-10 

14-14 

4-48! 

2-20' 

— 

— 

Kano 

i — 

— 

0-09 

1-75 

8-70 

3-71 

9-01 

17-72 

6-83' 

0-77 

— 

0-45 

: Ibi 

1 ~ 

0-70 

2-75 

6-40 

I 8-48! 

5-231 

5-01 : 

7-57 

8-89 1 

7*49: 

_ ' 

0-78 

Baro ... 

i-oc 

0-80 

3-00 

6-74 

i 3-49 i 

6-73 ^ 

8-19 

16-92 

6-60 ' 

1*88; 

— , 

0-36 

1 4aria 

— 

0-3G 

— 

3-56 

i 5*79 

6-51 

13-11 1 

16-62 : 

6-Gl 

1-74 

~ 1 

1-50 

; Zungeru 

0-38, 

— 

2-02 

4-66 

1 3-27 

6-09 

i 12-88’ 

11-24 

14-27 

1 2-78 

i ~~ ' 

1-30 

Kontagora ... 



2-51 

6-42 

2-02 

6-22 

13-331 

13-12 ’ 

12-87 

.3-83 

— 

0-35 

Lokoja 

0-04 

1-32 

' 5-19 

6-80 

8-20 

6-90 

10-35 

12-13 

10*37 

i 2-61 

: — 

1-23 

llorin 

' 0-79 

1-18 

5-30 

7-78 

7-12 

8-32 

9-49 

4*92 

14-12 

4-74 

0-23 

1-19 

Ankpa 

0-39 

— 

3-64 

8-63 

14-02 

7-72 

4-42 

8-12 

: 10-23 

8-80 

— 

0*88 


* As the records for Geidam are available only for 1909 and 1910, it has been omitted from 
Table A, but is included in Table B. 
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Geidam 


_ 


Oil 


11-51 

.5-95 1 7-07 

3-2.3 




Katagum 

— 

— 


0-25 

1-49 

0-95 

iV02: 7,-45 

IkO') 





_ i 

Maiduguri ... 

— 

— 

— 

— 

2-80 

()-G5 

(>'64 6'44 

,3-0i) 





— i 

Sokoto 

, — 

— 

— 

— 

3-54 

3*91 

G-'il! 6-U3 

3-06 

0-06 



' 

Birniii Kebbi 

— 


— 

0-22 

2-32 

1-91 

7-78 ' 4-GO 

8-21 

0-06 


- 

Kano 

~ 

— 

— 

0-02 

0*98 

4-12 

8-10: 8'97 

4-62 






Kafada 

_ 

— 


0-43 

2-52 

4-73 

8-89 ; ]3-()4 

3-53 

o-io 

_ 

_ 1 

Yok 

— 

— 

— 

2-30 

(;-97 

10-19 

,5-21, 8'06 

4*08 

1-SO 

— 

_ 1 

Bauch i 

— 

— 

— 

0-98 

3-3() 

4-73 

12-14; 8*98 

7-58 

1-15 


— ; 

Kelli 

— 


1 1-04 

1*72 

: 5‘30, 

i 5-28 

1 4-71 i 13*98 

9*30 

3*10 

: _ 

— ; 

Lokoja 

— 

1-0.3 

' o- 2 (; 

4-45 

: 5-07 

8-07 

j 10*66 1 5-98 

: 5*76 

3*61 

: — ' 

— 

Baro 

~ 

— 

! O'lo 

2-35 

1 5-00 

4-69 

' 15-20 1 12*23 

j 4-15 

3-21 

1 — 

— i 

Ibi 

— 

— 

j 0-02 

i 4-39 

^ 8-83 

5-56 

5*35: 11*24 

7*57 

6*67 

— 

— i 

llorin 

~ 

0-03 

118 

j 4-88 

5-97 

7*37 

6-60) 6-53 

14*71 

3*87 


i - i 

Kontagora ... 

— 

— 

1 1-12 

0'44 

4-06 

4-17 

13-29: 16*91 

10-93 

2-09 

— 


Zungeni 

— 

__ 

! 0-83 

1 M5 

6-69 

5-54 

7-091 19-27 

10-82 

2-05 

— 

— i 

Zaria 

— 


f ~ 

i2-l7 

3-78 

4-95 

11-28 17-73 

13-08 

0-81 


— ; 

Ankpa 

1‘34 

— 

j 1-02 

j 5-65 

10-04 

5-64 

9-38 11-42 

5-60 

6'.3l 

— 

0-04 j 


Til Table H is given the monthly rainfall for eigliteon stations for tlic years 
1909 and 1910, and as these stations are seattered over the tori’itory, it is 
possible to compare not only the extremes, but also the intervening portions of 
the country. The arrangement adopted is that of ascending annual maxima. 

It will be seen from Table A that, although there was a gnnit ditlevenee in 
the amount of rain which fell during these two years, the total for each station 
bears roughly the same propoi’tion to the total foi’ tlie colony. The curve of 
rainfall has only one maximum, and that occurs in iluly and August, whiidi 
months are tlierefore the centre of the rainy season. A rainfall of one imdi^ 
or under is practically uegligibl(‘, so that, with very feu’ exceptions (which will 
he referred to later), November, Dcccml^er, January nnd February constltiit(‘ 
the height of the dry season. 

Although July and August on one side, and December and »Faniiary on the 
other, are the centres of tlie wet and dry seasons respectively, tlio duration of 
these seasons varies very markedly in different regions ; at (leldain, in 1910, 
the dry season might be said to extend from October to June, while in the same 
year at Aiikpa the dry season can be reckoned only from November to March. 

It will be seen from the tables that, in spite of the difference in the rainfall in 
1909 and 1910, the stations are arranged in certain well-defined groups, e.y., (1) 
(ieularn, Katagum, Biriiin-Kebbi, Sokoto and Maidnguri ; (2) Nafada, Baiiehi, 
Tola, Iveffi and Kano ; (3) Ibi and Baro ; (4) Zaria, Zimgeni and Kontagora ; 
(5) Lokoja, llorin and Ankpa ; and that these groups of ascending rainfall are 
disposed in order from north to south. 

In the northern stations, the dry season reaches its maximum, and may be said 
to extend from October to April, but at the same time, the monthly rainfall is 
never very great. The length of the dry season diminishes in tlie various groups, 
until (5) is reached ; for exani[)le, at llorin, in 1909, rain fell during every 
month, and at Ankpa, in both 1909 and 1910, tiie only months in whi(4i there 

22036 ^ 
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was no rain wore Novemher and l^Vhniavy, At the same time, the monthly 
rainfall is also greater Iti the south than in llie north. 

The maximum rainfall for one day for the years 1905-1908 was as follows: 
Tn 1905, 4*04 incdies at Tlorin on June 2nd ; in 1906, 7‘27 inches at Zungeru ; in 
1907, 4- 15 inches at Ilorin on September 9th ; and in 1908, 5 inches at Ilorin 
In Octoljer. 

Consequently no defitute ])eriods can be given for the wet and dry seasons in 
Northern Nigeria, but in a general way it may be said that the duration of the 
<lry season decreases, wboi-eas the amount of the moutldy rainfall imnaaisos from 
tlie north to the south. 


Tablic C. 

Maxi nm m and Ml nl m um llu m nil ty. 


1900. . 1907. 1908. I 1909. 1910. 














Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min, 

Max, 

1 

Min. 

Max 

fJei<laivi 





20 

81 

24 

81 

2<. 

83 

liauclii 


73 

- 

— 



20 

82 

20 

77 

Kano 

— 

— 

28 

81 

— 


27 

83 

28 

75 

Sokoto 

— 



22 

80 

— 

— 

27 

70 

25 

72 

Nafuda 


— 

— 

— 


_ 

29 

81 

33 

84 

Kata"um 



— 

— 

2i; 

80 

30 

70 

28 

70 

Zariii 


80 

_ ■ 

— 

32 

80 

31 

79 

33 

80 

Kontagora 

L>4 

85 

.30 

90 

— 

— 

32 i 

SO 

27 

84 

Maidugiu’i 

_ 


; 25 

84 

— 


i 34 

80 

34 

79 

llirnin Kel)l)i 

— 




— 


35 

91 

33 

i 83 

Yola 

32 

82 

33 

79 



30 

i 80 

24 

84 

i Kelli 

— 


, — 

— 

-- 


i 30 

j 80 

30 

1 85 

1 Zungeru 

31 

85 

38 

82 

39 

84 

44 

89 

33 

80 

1 Ibi ‘ 

,31 

81 

40 

84 


, __ 

55 

; 79 

39 

80 

j Bai’o 

— i 



— 

55 

83 

59 

77 

58 

84 

j Toko j a 

1 

7H 

01 

78 

73 

j 84 

64 

i 

59 

80 

: florin 

55 1 

81 

; 01 


03 

88 

: 05 , 

81 

51 

85 

Ankpa 

- j 

— 



58 

88 

07 1 

! 

1 85 

64 

80 


Anotlicr factor which must be taken into account is the degree of humidity in 
the various districts. Table C has been added to show the available records for 
the years 1906-1910. It is unnecessary to analyse these in any detail, but the 
following observations may bring out the salient features ; — (1) The variations in 
tlie maxima are very slight as compared with the minima ; for example, in 1909, 
the liighest and lo^vest maxima ai'e 85 and 76, and the highest and lowest minima 
are 67 and 24, while the corresponding numbt'rs for 1910 are 86 and 70, and 64 
and 24. (2) Tlie contrast between Gcidam and Ankpa, referred to above, is 
again emphasised. At the former station, the difference between the maximum 
and minimum for one year was 57 degrees in 1909, and 54 degrees in 1910, 
whereas at the latter the corresponding diflerences were oidy 18 degrees and 
22 degrees, 
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04 
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( ‘ Mean 


50 

70 
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« . 1 , hnt would point out that the station, have bee arranged m thTo, o 

M -o"- “■ ■ 



314 


JAS. .1, SnirSON— ENTOMOLOGICAL 


ascending minima, and folio Wf» very closely tlie order of ascending annual rainfall. 
At one end of tlic scale are Geidani, Maidugiiri, and Sokoto, and at the other 
Lokoja, Ilorln, and Ankj)a. A study of the Table will, however, reveal many 
other interesting comparisons, all of which are relevant, in a minor degree, 
to the questions under consideration, 

III. Population and Tribes. 


Politically, Northern Nigeria is divided into thirteen provinces^ of very 
iinccjiial size. The extent of these and the enormous difference in the density of 
the population in the various provinces will be seen from the following table. 


Province. 

Area in Square 
Miles. 

Capital 

Population. 

. 

Sokoto ... 

H5,400 

Sokoto 

000,000 

K:ino 

28,000 

Kano 

2,400,00(1 

Rornn 

32,800 

Maiduguri 

400,000 

Kiiuelii 

23,200 

Bauchi 

709,100 1 


l!>,800 

Zaria 

179,000 ! 

N igeu 

12.r)0(l 

Zungeruf 

220,800 j 

Koiitagora 

27,000 

Kontagora 

75,500 1 

llorin 

0,300 

llorin 

103,000 i 

Kabbi) 

7,800 

Lokoja| 

1 184,900 j 

bassa ... ... ...j 

7,000 

Ankpa ' 

i 175,000 

Nassarawa 

17,900 

Keffi 

i 101,100 j 

Mini 

25,000 

A mar 

' 584,000 

1 Yol:i 

15,800 

Yola 

i 30,000 I 

1 i 

Total 

1 

255,700 

Total 

5,889,000 j 

.1 


An\’ discussion of the origin of tiie numerous tribes which inhabit tlie 
Protectorate would he out of ])]ac(' here, hut at the same time it is essential to 
know something (d‘ the leading tribes, their distribution, and the differences in 
iheir jmrsiiits and mode of living. 

lly far the most Important race are the Hausas, wlio are siqiposed to liave 
come from the east, and to have ])enetTatcd the Western Sudan from the Ni)rth. 
The whole of the Northern jiaiT of tlm Protectorate is sometimes designated by 
the name of “ Ilausa Land.'’ Tlie Hausas are essentially a trading people, and 
as their itinerant nature has induced them to visit the remote parts of the pagan 
countrie.s, they have tluis created trade routes in all directions. Consequently, 
Ilausa villages are to be found all over Northern and Southern Nigeria, for the 
Hausas do not necessarily bring produce from their own country foi’ trading, 
but buy in one market and sell in another. 

Nl3xt in importance are the Fulanis, a tribe wliose origin is unknown, but who 
are supposed to have come from the country near the source of tlie Senegal 


* The data here given are tliose of 1907, 

t The hcad<|narters of the Resident is at Minna and ilic area and popnlalion for the new 
Niger Province is really that for the old, and now abolisiiod, Nupe Provinco, 
t Tlio headquarters of the Resident is at Kahba. 
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Rivur. They arc totally distinct from (lu; iic^rn, t,y|,c ; (iKor I'catm'cs are well- 

marked and fine, and they have a very light coinplexi.iii, in of which 

the negroes themselves speak of them as " the yellow men. ' Over a Imiidrcd 
years ago, tims tnhe cominered the greater [lortioil of the rinrthorii stales, Zaria, 
\ano, Katsciia, Banclu and part of ISoriin, so that at one time thev might he 
■said to occupy the whole comitry enclosed in the angle foniHsI hv the' Niger and 
Bcmie. They lead a w.aiidcring and pastoral life, grazing large herds anil' Ihn'ks, 
and contimialiy rnoviijgfruin place to place aeeordiiig to the nainre of tin' i'enliiig 
grounds. They are closely eoimceted with the Foiilahs of the (ianihia,** ami the 
two tribes lijive similar habitfs. 

The Yoruhas iiihahit nearly the ^vholc of the llorin Provhaa., and extend into 
lire Western Province of Soiitlicrn Nigeria. They arc an agricnltnial ]a-oplc, 
and claim that .all the pagan trihe.s in llaiisa Land arc dcs,-eniicd from them. 

J hc people of Borgii are piobahly of ISerber descent, and, as at |ii-esenl 
constituted, are a very mixed tribe. 

I he Yauiis iiavc tlicir centre at Yelwa on the Ni'i'er, and are ;ni a.i»'ricullural 
a]id pastoral people. 

Bornu was not associated with the old 11 ansa and Kiilani Stales of llit“ 
Western Sudan, but may be (‘onsidered a Central Siida.]i Slate. Tlie main 
p(>rtion of the people came from the cast of Lake ('bad and expelled tin- F.diini, 
who attempted to over-nm this province. The present inbabltanls of Borjin are 
probably not aborigines, but a mixed trilx! witli a)i A rab aneestry. 

llie Nupos arc the descendants of a very powerful tribe wljieli inhabited the 
central portion of the colony, but which wuis uver-nm by tlic llawsas and 
Fulanis. 

The Gwari.s arc a scattered race, living amongst the rocky hills and eaves lu 
the country lying to tin' South of Zaria (see p. 331). 

ilic Igbaras inhabit the country surrounding the eoullnenec of the Iletiue and 
the, Niger, while further u[) the Bcmic are tlu'. Ihissa s on the right bank and the 
Akpotos on tlio left, followed by the Aragos and the Munehls. Flie-se latter are 
a very unapproachable and vindictive tribe, and their comitry is anything but 
subdued, although recent expeditions have done nmcli to ojien it up. Conse- 
([ucntly, very little is known of this part of the country. 

hui'tlier up tile Benue lies the Jako country, while higher still, in the u])]?er 
reaches, arc the luiinerous wild Batta trihes. 


IV. Naiiuative. 

The River Niger 

During my tour in Nigeria, 1 traversed the whole of the Niger from its 
mouth to Yclwa, a town not far from the point where the I'ivcr cnter.s British 
territory, and the following notes arc based on oliservalioiis mavlc. at diilercul 
times. Altliough varioirs parks were traversed In dilVereiu directions, sometimes 
up-, sometimes ilown-stream, and .^ome portions more than once, 1 have inehah'd 
jdl records and observations in one general deseri])tion, and have purposely made 


^ Ihilj, Eut, lies., ii., pt. 3, p. 104. 
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a start at Yclvva, so tliat in niy next report (on Southern Nigeria) the (leserij)tion 
f)l the Niger from Idah to the sea will form a consecutive account with this. 

The River Niger rises in the Kong Mountains near the borders of Sierra 
Leone, about 200 mile from the coast. It first runs in a north-easterly direction to 
Timbuktu (in 16° 40' North and 2^ 40' West), a distance of nearly 500 miles. 
It then turns eastwards for about 150 miles to Buram Island, and afterwards 
south-easterly to Yelwa, a distance of over 450 miles. It is on this last stretch 
that it enters Northern Nigeria, near the small village of Timga, which is about 
100 miles from Yelwa. From Tunga to the sea is roughly 700 miles, while from 
the source to Tunga, is almost 1200 miles. From Yelwa it nms almost due south 
to .febba, then eastwards to Baro, and from this point nearly due south to 
Southern Nigeria, wliich it enters at Idah, 289 miles from the coast. South of 
Abo, in Southern Nigeria, it spreads into an enormous delta with an intricate 
network of channels and creeks, and its various mouths extend over 200 miles of 
the coast. Its total length is therefore about 1900 miles, of wliich 1200 miles 
are outside British territory, 420 are in Northern, and 280 in Southern Nigeria. 

Tiuuja to Yebca. 

This part of the river I was unable to examine, and as no blood-sucking Hies 
have been recorded from this stretch, I shall content myself with quoting a short 
description" for the sake of completeness. “ At Yelwa, the hanks become low 
and swampy, the hills begin to j’ecede from the river, and five miles further on, 
near the village of Sakassi, the last set of minor rapids (?>., from south to 
north) occurs in the chaimel. Beyond Sakassi, the whole aspect of the river 
changes, the channel becomes broad and sandy, and is obstructed by iiuthiiig 
more serious than sand-bars. On the north bank a broad, swam[)y plain, with 
low rising ground in the distance, bounds the river as far as the mouth of the 
Ivebbi. From Kebbi to the swamps of Illu, an open sandy plain stretches 
northwards between the river and the base of the plateau. On the south bank, 
the gently undulating plain which bounds the river stretches westward to the 
Dahomey border, broken only by some scattered groups of low-topped hills.” 

Yelwa to Jehha. 

This journey can be accomplished only in native canoes, and oven by this 
means only during the season of highest water in the river, that is after the 
midille of the ruins, owing to the numerous rocks which occur, and the number 
of rapids to be traversed. Six days ivcre spent Ijy the writer on this 
part of the river, and two at Bussa, the whole trip lasting from the 14th to 
the 21st of September. This method of examining a river is undoubtedly 
the best, as the rate of locomotion is slow, and it is possible to keep close in to 
the banks and land at any point which seems to merit special attention. The 
valley of the Niger from Yelwa to Inekii is wide and bounded by low hills with 
scanty forest growth ; at Ineku the river divides into two and encloses a large 
and extensive island, which stretches to Warra, where the two channels again join 
into one broad slow-flowing stream, with a wide flood-plain covered with long 


From “ Tlie Geography and Geology of N. Nigeria,” by J. D. Falconer, 
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"rn^s a)i(l low shrubs. After Wari'a. a few roeks lio^iu to appi'ai' iu the' river, but 
navigation is eoniparatively easy until liussa is lA'ached. Two (lays were spent 
on this part, aiul although the river bank was earef'uily exainim'd, no biting tlie? 
of any sort w’ci’e seen, with the exe<'{ition of a species of SiinfdiioH at (Itono. 
when? a halt was niade. for tlie night. The day w:is dull, however, and tliis may 
to sonic extent account for tlie abscm-c of insect life. At Ibissa. the vegetation 
on the bank is very dense, and there is also almndant grass. In and around a 
banana plantation, close to the river, Glos.sttu/. puljMilis was cauglil, wliih* nearer 
the Resident’s house, which is situated some distanct' From the river, G, htrfii- 
twitles was extremely abundant. Other blood-sucking Ilies obtained here w(‘re : — 
Stomoxys niyra^ BfuiLdaella lutailulcrdlis and a large new s[>e(‘ies of Tnhaiiifs^ 
as yet imdeseribed. The Resident at Uussa, Mr. lkd(; Ibilroii, informed me 
that it is almost impossible to kce|) liorses in this distrieU as tliey invariably die 
;i few months after their arrival. 

Southwards from Hussa, there are numerous rajilds, and mivigation is liuili 
dilficult and dangerous. Itnmcdiately al'tci' passing the town <d Mahtii, iln^ 
channel is obstructed by projecting rocks and there is a stretch of cascades and 
whirlpools, wdiicli extend for about three miles to the town of Oaraiini ; tliere 
(jr. lachinoides was caught. 

After Garafiiii, there is a st]’et(‘h of about 20 miles ol smooth water : the 
banks arc covered with low shrubs, backed by hlglun’ trees. No biting Hies wen^ 
seen in this part, but the fact that the morning was dull and that some rain lell 
about mid-day, may account for their absence. Hlien passing tlie month of the 
Rontagora River'" we caught one (G (arf/moidef;^ and aiiollua* specimen ol 
the same species, near the month of the River Oli. In this region are tlus rapids 
of Patassi, which arc " composed of two sets uf enscades each twelve to hltiaai 
feet iu height and separated by a straight reach of some two hmulred and eighty 
yards.” Fallowing this is a stretch of two and a half miles of comjiarativciy 
smooth wat(!r, after which are the Great Ra]>ids ol Wuru. ‘‘Here the river 
formed of two lu’aiudu^s with a rocky island between, ilu^ lall of forty feet 
between tlic smninit and tlic foot of the rapid is distributed over some 13<M) yards 
of river, giving a slope of at least 1 in 10(1, and a current of from lilteeii to 
eighteen miles an hour. In the rains, the granite houldcrs are completely sub- 
merged under a seething flood, and even in the dry season the watiu' i> tlnoun 
up by the projecting rocks in sheets of foam, and tin; roai' of tlie rapid is lu'ard 
for long distances on cither side.”! Near these rapids G. tadiimidci is 
abundant. 

From Lcaba to Bajibo, tliei’care numerous rocks in the river, but ihongh navi- 
gatiim is difficult, it is not very dangerous in tlie rains. No biting flics were seen 
on this stretch, but the day was again dull. Bajibo is the extreme limit to which 
small stern-wheelers can ascend the Niger even in the w'ot season, ami then only 
with great risks. Between this town and Jebha, G. Uichinuides sim[)ly swarms, 
and as many as 25 or 30 Invaded the canoe at one time. Ihe bunks of the river 

may be useful to note here that a speeimeti ol i). v;;uight h> Mi • P. de 

Piitrou, the Uesideut at Pussu, at Kulfu on a braiieh of the Kontagora Hoei on .id. . n. 

t“ The Geography and Geology of Northern Nigeria. ’ 
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are eovcred with lon^ and tliiek lovv shrubs close down to the water’s edge, 
while l)ehind this is a dense fringe of thick bush (PI. VIII, fig. 1). I wont 
ashore at several j)laces, and everywhere G. tachhwides swarmed, while in the 
thick bush behind, one G, palpalis was caught. 

For the last 800 yards before reaching Jebba, the river is enclosed in a narrow 
gorge with almost vertical walls ; it is divided in two by the high steep-sided 
“fluju” rock (PI. VIII, fig. 2), the current being both deep and swift, with 
nuineroiis eddies and whirlpools. 

Jvhha to Moreji. 

This journey was aecoin})lished on the 1 1th of October in a very small steam- 
launch. The nature of the vegetation on the river hanks is very similar to that 
around IJajibo. In some parts heavy bnsh predominates, and there Glossiua 
palpalis sw'arnied ; at other places where there is abundant grass and low shrubs, 
G. taddnoides was seen (PI. IX, fig. 1). 

At the town of Mureji itself, both G. palpalis and G. tachiuoides were caught. 
Oil another occasion (August 16th) I visited this town, which is nothing more 
than a few housi^s situated on a mud bank, so that at low water it stands a few 
feet above the level of the river, but during the rains the various houses are 
separated by deep channels filled by the l ising river (PI. IX, fig. 2). Mosquitos 
were abundant in August and by far the most fre(]uent were M'^zompia costaUs 
and Stepomyia fasciaUi. Tahanns taetii(da and T. latipes wxre also caught at the 
same time. The chief importance of this village lay in the fact that it is situated 
at the junction of the Kaduiia and the Niger, and all launches for Barijuko, the 
Kadnna landing-])lac.e for Znngcru, took in fuel there ; hut since the opening of 
the Baro-Kano Railway, this route has been abandoned, and the only launches 
which call there now are those ]»lying between debba and Bare. 

On the river Kaduna, between Mureji and Barijuko, Tahanns taenida 
T, latipes were the only blood-sucking flics seen during my tri}), but both G, 
palpalis aud G, tacfihioides have been caught in this region, and these records are 
shown on the accompanying map. 

Although I traversed the river between i\Inreji and Baro on two occasions, I 
was unable to form any opinion of this part, as both trips were done by night. 
Both G, p(dpalu and G. tacldnoides have, hoAvever, been recorded from this 
region (see map). The town of Baro has been discussed elsewhere, so requires 
110 mention here. The journey from Baro to Idah was made in a large stern- 
wheeler, which is not nearly so satisfactory for entomological purposes, as it 
seldom approaches close enough to the banks for flics to come aboard, and the 
rate is also a deterrent to such intrusions. With the exception of several 
Talnuim latipes and T. taeniola caught south of Baro and 7’. fasciatiis near 
Itobe, no blood-sucking Hies were seen on the steamer, Roth Glossina palpalis 
and G. tavMnokles^ however, have been found on this stretch, and the localities of 
these are also shown on the map. 

(/>) Lokoja. 

The town of Lokoja is, and always must be a very important commercial 
centre, inasmueh as it is situated at the junction of the two large rivers, the 
Benue and the Niger, and therefore commands the whole of the trade of the 
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tiiiskrii hall; ol’ tlio i’rotocturutf. It is also an iiii|Hirtaiil political taaitrc, 
and all officers stationed on tlie Chad ami Bemm systems must pass tlirotii^h 
Lokoja going to and iroin their statiojiS. Here also is situated one of the three 
large European hospitals of the Proteelorate, under the charge of a 8enl<n‘ 
Medical Officer. Further, it is the heaihpuirtors of the 2iid Battalion of the 
West African Frontier Force. All these eoiuhinod together ejisure a large 
permanent European population as well as a eontinual ingress and egress of 
olficials and others passing nortli and south. 

Tlie town stands on the right bank of tlic Niger, al tlu‘ base of a. large 
Hat-topped hill, Mount Patti, which is covered with moderately thick hush. On 
tlie left bank is a large, Hat, alluvial jjlain formed by the eoiilliicnce of I he two 
rivers. Close to the river arc several trading factories, the I^Iariue Head- 
(juarters, and the stores of the Pnhlie Works l)e])arimeiit, and, owing to tlie 
nature of the bank and the varying level of the river, pools of stagnant water 
are far from infrequent, in many of wliieli mosipiito larvae were found. 
Mosquitos arc very tvonhlesome all over this part, and swarms of them come 
from tlic banks and invade the steamers lying alongside, fti four linildings 
occupied by Europeans, as well as on a launch tied u]) to the bank, 1 fomnl 
Stcijornyia fasciata and MyzoiiKjia ivslalis. The majority of the European 
houses are on much higher ground, and at some distance from the river ; but in 
the Post Office, some five hundred yards from tlie I'iver hank, S. was 

seen. Throughout the town, the most prevalent m()s([iiito was M. msldlh. 

Ghssina palpalis has been recorded from Jiidvoja, Imt although I visited tins 
town on two different occasions, first in August, during the rains, and :iftei*wa,rds 
in ffaniiary, in the dry season, I saw none, and from the nature of tlie clearings 
so efficiently carried out by the political and medical officers, I do not think that 
this species actually breeds within the limits of the settlement, hut it may 
occasionally follow natives or others from the bush on Mount Patti. During my 
second visit, Dr. E. A. Chartres, the Senior Medical Officer, was clearing a 
small banana grove whleb existed in a low-lying, damp sitnatioii, but earetul 
search failed to reveal either the Insects or pupal eases. In dune, 1911, 
Dr. Chartres caught a sneeirnen of G, taddimdes near his house, and in 
August of the same year one G. palpalis inside a ward ot the J^iuropean Hospital. 

Ticks arc said to be very troublesome at certain seasons of the year : ImHIi 
Auihlyomma 'carieyatiun and Rhipiccpkalus saayidneHs have been recorded from 
the district. Cidkoides sp,^ and Simulium sp. are ahuudaiit. Uyzomym coslalis, 
as has been mentioned, is the most prevalent mosquito, but apart irorn this 
sj)ecies and Steyomyia fasciata near the river, the only otiiers seen during my 
visit - were Mansonmdes unijormis^ Mucidus mucidus and Nyssorhyncfnis pharo- 
ensis. Dr. Chartres has, however, collected the following species since that 
time: — Crdex decens, C, yrahamt^ C, yuiartiy C. iucidiosns Myzomyinn}idrriis(f. 
Hippocentrum Gersicvlvr has been recorded from Lokoja, but is far from (amnnon, 
while in and neai* tlie stables Stomoxys tdynt, S. c(dcHniiis and Ilippohosca 
maculaiu simply swarm in hundreds. 

The number of horses in Lokoja is necessarily large, and the rate of mortality 
is excessively high. Capt, Manuk, late I.M.S., who has made a special study of 
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this siil)joct uxtcndirig over ii long period, informed me that of the liursc!? hroiight 
into Lokoja over 00 per rent, developed trypanosomiasis within a year, and of 
l.hriso do ]ier eent. died within the same period. The (piestlon naturally arises : 
What is the carrier ? Tt must he rcmembei’ed that these horses arc very seldom 
taken out of the station, and coiiscquently must he infected within that area. 
As has ])een mentioned, Hippocentnim cersieohr does occur, though in small 
im!n])ei‘s, hut the most pri^valent horse-lnting flies arc Stomoxys niyni and 6'. 
rfffcknfux, whereas Glo.sf^iiui snhttun'sitana has never been seen in Lokoja. 

These facts apparently point to Stomoxys as the carrier, and since wc have no 
diriict evidimec, experiments should certainly be made to prove or disprove this 
})ossihillty. But, apart from this, the fact remains that at ]>rc.seut two out of 
every thre(' horses brought into Lokoja are incapacitated for work within a year 
of their arrival, and it Is almost superduous to emphasise the necessity of trying, 
so far as possible, to reduce the chances of infection by instituting a segregation 
camp and making the stables mosquito-proof. To this sul)jcct. as well as to the 
([ucstion of launches as agents in the dissemination of mosquitos, I shall refer 
later on. 

0-) Offa to Zungeru- 

The greater [>:irt of this journey was made by railway, and as by this means ii 
is possible to examine only the chief towns ‘‘en route” I shall here content myself 
with giving a few general notes and the records of blood-sucking insects so far 
available. The town of Offa is situated on the boundary of Southern and 
Northern Nigeria and is connected with Lagos In the south and ♦lehha in the 
north by the Lagos Government Railway. The biting Hies recorded from this 
station are : — Myzomyla f’niwsfd, M. Flippoccntrnm vet'sicolvr^ Tahujins 

suhanyustUfi and Tahaiius .'ip. noo. near khiysicyi Tiie only ticks 
recorded are Apotunnma cxurtiainni and AtnidyonDna of which Dr. R. C. 

Hiscock obtained specimens from a large monitor lizard (locally called an 
iguaiia) captured near the European (piarters. 

Northwards the next important town is Iloriii, and here the following insects 
were obtained '.—Myzomyia rMdaih^ Myzoi'kyuchi^ paladis.^ Trichorhync/tifu 
(Otdicioinyia) nchnlosns, Recdoinyia annulata and ChIvx 6p. indcL 

At Jehha the only Idood-suekers seen were iMyzomyui funcuta, M. coslnka, 
(Uo6suia palpalia md Tidnums taeaioJa. The town of debba is now (amneeted 
with Zungerii by what is known as the Northern Extension of the Lago> 
Railway, but at the time of my visit this line was under construction. Througli 
the kindness of the Director I was, however, enabled to examine this area as far 
as Charati, the terjninus at that time, and the following records were made during 
several excursions by trolley. 

At Guna, on the left bank of the Niger, from wliieli the photograph shown in 
Plate VII, figure 2, was taken, G. palpalU was far from imcoinmon, and this 
species occurs at several places before reaching Mokwa. The railway skirts for 
a considerable distance a large expanse of water known as Lake Tatabu, which is 
not surrounded liy much dense shade, but everywhere high grass is predominant* 
Throughout this whole region G. (acfdnoides is extremely abundant. 
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At Bokani thu only I)l00(l-S5iiuking diiriti-- m\* visit in DcIoIkt wvvv. 

(L tackhiohies and IlaemutoiMu laeessens, but Hhiiu.vphah, siunfs and (V./o.r 
phalus cam were very abundant on do-^. G, iachinoidc^ wa^ aL<o olttaiiied a( 
Gudu Gudu. Dr. J. \V. Archibald, who was stationed at Bukani and afterwards 
at Jebba, sent in a number of species, but as tlio only data aceonipanyini^ lliein 
were ‘GJcbba and Bokani 1910 it is impossible to determine the |.ivcise locality 
of each. It may be advisable, however, to enmnerate tluan here 
funesta, M, costalis, Mansonwides niufoniu,s^ (rlos^iuu Gk tiudtinoidvs, 

(ksHbmonitans, Tahamis hipnitatini crocais, T./a^dalnf, T, laiipr,^, r.ddai>niuin.<. 
Z*. i)ai\ rabanas up. noo. and I lippobosai maralata. 

(f?-) Zungeru and its Environs- 

^ The town of Zmigeni (locally known as the cantonment} is situated on the 
right bank of the River Kadnna, and is tlie seat of adtninistration (d‘ Norlhern 
^sigeria. I do not ju'opose to enter into a lengthy description of this town, hut 
shall draw attention to only a few of the most im[)ori!uit points in connection 
with the bluod-sucking insects which occur there, and the possible causes of tlieir 
existence and abundance. It might be well, therefore, to enmnerate these at 
this stage » 

Family Tauaxidak. 

TahanuH bigaitnias ri'occus, Tabtf.iuu [un'. 

„ diiacniains. „ tlwravlmis. 

„ Ilaematapofa. drroru. 

„ pcrliurns." jifilliiltprnnfs. 

„ lujasiic^ ,, (cni/icras, 

,, taciuobf. Chri/sopti disdndipcnnis. 


Stomf.i'i/a calidlrans. 

„ nigra, 
Lppeivsia iniuiUa, 


Family Muscidak. 

(rfo.'id ii.a p(dpa}i,K. 

„ iacldiLoidi's, 

„ sif.bmordfajci 


Family Culicidae. 

Section Anophelina. 

Mgz(Hiigw lunbivm, Mgzoiiiijia. fn uvula, 

„ vmialis, Mjjzorlujnclui.^ manritiana,'}. 

Section Culicina. 

Cnldx tiijripes fa sea, iStepiaHyia sayens, 

„ ynmiyelidai, Mansaubndvs ani/ontas. 

„ invidiosiis. Toxorhi/nv/tiU's breripalpis. 

Trichorhynvhiis (Ouliciomyia) neba- 
losus, 

^ Described by i^Ir, E. E, Austen on page liSb of this volume. 
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Family lIirroBosCJDAE. 

/ / ipifohoam m (tcHlaia, 


Family Fulicidae. 

( 'tciuhephdlu.s atnis. 

Family IxouiUAE. 

Amljhpfuuna mruujffitfDi, U kipucphalu s sukhs, 

I/nemapfi/isalis Imcld. „ npprndirHlaiifs 

„ sanf/uincif.s, 

Zim^'cru Ls ssiluaUal in the valley uf the Daoo River, near \U coiiHiienee with 
the Kadima. These tnu rivers arc separated by a high ridge, on which is 
situated the Eurojjean Hospital and the medical (piarters, the area between this 
ridge and the Kaduna behig covered with dense bush. From the ridge to the 
River Dago the whole area is cleared, and here are situated several bungalows 
and the Prison. The European military (piarters are on the right bank 
of the Dago River and the Government Offices on the left bank, the latter in the 
most low-lying part of the cantonment. Over some of these offices there are 
European residential quarters, while on the ascending ground of the left hank 
stand the remaining bungalows, culminating in Government House near the top 
of the ridge. The ])olo groniid is situated near Government House on a small 
plateau, and on the other side towards the River Dago lies the Prison farm. 

The site of the cantonment is therefore such as to make the work of the 
sanitary officer a very arduous one, when he has to undertake clearing measures, 
and, for this reason, in s])ite of almost continual w-ork, tsetse (G. palpalk^ 
G. tachinoides and G. snbmordtanii) are nearly always present within the 
limits of the cantonment, but more numerous during the rains. The 
proximity to the Kaduna, which swarms with tsetse in its lower reaches, 
renders the task of preventing these insects from invading the town a very 
difficult one, but in addition to this the River Dago must be taken into account, 
along with the surrounding bush, through which roads radiate in all directions. 
Again, the railway now enters Zimgeru across the Kaduna from Jehba, and, 
passing along the side of the cantonment, continues onwards to Minna and the 
north. This latter fact constitutes an additional danger, and must not he over- 
looked. 

As has been said, the cantonment itself is very efficiently cleared, hut the 
sanitary gang as at present constituted can do little more than look after this 
part, while what is urgently required is an extensive clearing between the medical 
lines and the Kaduna, a similar clearing on the banks of the Kaduna on both 
sides of the new railway bridge, and a continuation of the clearing on the Dago 
Rjvcr ; ill fact, a clear belt around the whole cantonment, and this can he 
done only by systematic and continued work carried on by a large supplementary 
sanitary gang. This is perfectly well recognised by the Medical and Sanitary 
Departments, but owung to the small number of men assigned to this work no 
action can be taken. Now that Zungcru is linked up by railway with T^agos and 
Kano, the numher of Europeans passing through it will be greater than ever, 
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and the duugei’S are therefore aoeeiitiiiited ; >mu' such measures as those siii;'- 
gested should immediately he put into etVeet. 

During mj own stay in Ziiiigerii J caught several (ihssiiin ivtliuiHs at variiais 
places within the cantonment, in some oases witliin a iVw yards oC J'hiro])cau 
bungalows, and several medical otKcers have ohtainod the same species at other 
places. It is more than probable that these do not aetiiaily breed in tlie town, 
but come in from the surrounding bush. Mosquitos are far from uncommon in 
Zungeru, but are more abundant along the valley of the Dago River than on the 
higher ground. If at all possible, the residential (piarUn-s ovto’ the Uovenimeiit. 
Offices in Ike Square slionld for this reasr)n be abolished. Two sjteeies of 
Stomoxi/s^ namely calcitra)is and ni(/ra^ are omiiipfesent, and arc a peu-feot [H‘st 
and a probable source of danger to ponies, while the number of species, as well 
as of individuals, of the smaller Taiianidae, is excessively large, especially 
near the polo ground. The clearing already suggested should ttunl to reduce 
these to a minimum. 

Trypanosomiasis is very common amongst horses in Zuiigerii, and thei’e can be 
little doubt that many become infected within the cantonment. Not long ago a 
camp was started near the polo ground for transport cattle, Im1 this had to he 
abandoned owing to the high rate of mortality. There is at ])rt'sont a trypamt- 
somiasis eanq) for ponies, but it is situated too close the Ivadnna, and might 
with advantage be removed to higher wcll-elearcjd grmmd. In the inioresl oi 
the Protectorate such camps ought to bt; officially reetignisod and aided. 

Piroplasmosis also is knowm to occur in dogs, hut no nuairds are a\ ailable In 
show whether or not this disease accounted for any of the deaths in tlu' ('atih' 
transport lines. 

I should like here to draw' attention to one of the j’cgnlations of the canton- 
ment, nainoly, that prohibiting the shooting of any game, larg(‘ or small, within 
three miles of Znngeru. In constMtucncc of this, small antelopes may olten he 
seen wdthiii the bmignlow enclosures. The question as to wln'tlier or not tliis 
regulation should be contimicd must necessarily depend on wbctlun* thcs(‘ animals 
are or are not a source of danger. For the presfmt wc arc not in a position to 
make any definite statement, but t1ie blood of these animals slnmld be examined 
for protoi^ooal parasites, and in view of the high mortality amongst Inu'scs, 
inoculation experiments with St(nii(tx^/s and TauaNIDAE should also be (carried 
out. It is not at all im[)rol)ablc that sueh game may act as jwotozoal rcs('rvoirs, 
and that their presence around th(^ (jantonment may to a great extent arc-ount lor 
the infeetioii of the ponies. Should this hv proved to ])e the ease, it 
ohvioiis that such a regulation should be at once wdtiidrawm. 

The following extracts from a letter sent me by Dr. W. Morrison will give 
some idea of the country immodititely surrounding Zungeru ‘ Konoko is a 
small village of about 30 huts, situated near Wnshishi, almut 8 miles ficyn 
Zungeru [see map]. The general bush is more open than one buds olsewheic, 
but there are a number of kurimis [p. 307, suprf^l usually wltli a collection of 
})ools of water along the whole extent, and thick dense bush and trees on cithei 
side, while the low'cst parts are swam])y. Near tliose places tsidse were more 
numerous than in any other place 1 liave seen, and 1 have counted ()^er a dozen 
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on my boy's back at one time. Besides tsetse, Hippocmtrnm^ Tahanus^ llap.mnio- 
pota and also llippohosra.^ absolutely covered my pony's belly, and in a short time 
hundreds of these eonhl have been caught. Needless to say, my pony developed 
trypanosomiasis ; I examined his blood daily, and on the sixth day found 
trypanosomes. Harnessed antelope, biish-cow, hartebecstc, watcr-bnck, duiker, 
oribi and pig, are abundant.” The insects collected by Dr. Morrison during his 
stay tlierc include Mfnuonio{de.<i nniformis^ TnhnnuK taeniola^ T. fasciafttSy 7\ 
vroceiiKy T. difafniotv^y T. par, Hippocenfrntn vp.r.dcolory JIaemato- 
put ft f/rnri/ifiy H, Jncensenny II. hnUaiifronSy Glossina suhmoraitaiu and Hippalmca 
niarulitia. 

The presence of these in eios« proximity to Znngern more than ever emphasises 
the necessity of having an extensive clearing separating sii(*h haunts from the 
(‘antonment. 

(c.) Zungeru to Yelwa. 

This part of my tour was accomplished hehvecn August 30th and September 1 Uh 
under somewlnat trying conditions. It being tlie Inught of the rainy season, tlie 
rivers were much swollen, and many of the swamps were almost impassable. 
Rain fell persistently the wliole day during four marches, and thus rendered work 
practieally impossible. 

The country varies slightly in eliaracter at different parts, but the general 
nltltudo may he taken roughly at 1000-1300 feet above sea level, Immediately 
after oiie leaves Zungeru, the River Ivadiuia is crossed, but with this exception 
the road to Garan (xablias, about 7 miles from Zungeru, is practically 
level and runs through thin, open busli country. Bnsh-fowl and guinea- 
fowl are everywhere abundant on the route, and near Garan Gabbas itself 
a considerable troop of large red monkeys was seen. The following blood- 
sucking insects were captured on the pony between 4 and 6 p.m. : — IlippoJmca 
macithdUy Htomoxys nigray S. cakitrans, Ilaemafopota Imllatifrons and Hippo- 
centrum verf^icohr. The first four species were abundant, but of the last only 
one specimen was seen. Heavy rain fell during the night and up to 9 a.m. The 
following day was dull and very few insects were seen. Between Garan Gabbas 
and Teglna, Ilippohosca maailatUy Stomoxys nigra and 6’, caJeitrans were found 
on the pony, wdiile at Tegina itself two Hippocentrum. versicolor were captured, 
along with one Haem/dopota ImUatifrons. This last species is a most voracious 
feeder. It dai’ts down and immediately sets to work ; the pimeture made by the 
proboscis is very large, and if the insect be disturbed while feeding, a stream of 
blood generally oozes out. A species of Simnlinm and a Culicoule.s occur a1 
Tegina. The native dogs were almost covei’ed with ticks, and the following 
species were found : — Ehipicephahis sanguineusy R. sinnis and Ilaemaphy sails 
lenaki ; wdiile one s])ccics of Hea, Ctenocephalus canisy was also obtained from tlie 
same source. 

Before we left Tegina in the morning, one specimen of Tahaniis s^thangitsins 
was caught flying around the lamp on tlie table at 5 a.m. The journey from 
Tegina to Mariga was far from good at this season of the year. Practieally lialf 
of the road was uiaha’ ivatm-, and some parts wa‘re very swampy and 
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in many pkcos the ])Ony extricated lts<*ll Irom tlio mini milv with ditVieullv. 
In such swamps fL m'sir.olor is praotieally always Imiml. riic Hivi-r Mari.u’a is 
crossed in canoes, lint no blood-smddnt;;' Hies w(M'(‘ soeii licre, altliough two hours 
were spent in transforvlno- loads and eari'iers. Plati' X. illnsiratms tlie ty]»e nl’ 
vegetation on the banks of the rivers in this part of tlie Pndewtorate, Aimiii 
half a mile furtlier on is Mariga, a small town of about -JlH) inhabitants. Around 
tlie houses in the native town large pools of water wore everywhei-e scim. 'rhi's(' 
contained innumerable }nosi|nito larvae and piijiae, but ('arefiil search faihd to 
reveal any imagines in the houses themselves. The larvm' and ])iipac colha-itul 
hero have not yet been Identifiod. One Ttihim^ts sifham/tfshis was cipitim'il living 
around the lamp on the table in the restdionse at s p.m. 

While sve were encamped at Mariga, it raiiud heavily aiul ]w.rsistenily 
t.liroiigliont the whole night and np to about Ha.m. The road to Pohi is very 
similar to that beiwimn Tegina and ]\Ia]’iga. There are nnmerons swamps and 
running streams, and two fairly large rivers have to he crossed. One, ahnnl a 
mile from Hobi, is very swift and deep, hut not broad : lieri' one sjx'ciimm of 
7\ svhaugu.sfKif, was caj)turcd at noon. Thi’ee sjKHUOs of llufUKf/opoltr wci*e 
caught at llobi : JI. htllafijronit^ //. /uee,^^wn^', and two spoeimens of a specits not 
yet described. 

The country from Bobi to Baeri is covered witli moderately thick hush, but 
towards Baeri it is hilly. Tlie road passes throiigli mimei'ous swamps, hut. tlu'n* 
arc no large rivers to be orossetl. During tlie joui'iicv, II- and 

another specimen of the new specii's referred to above were eaiiglit. At Baeri 
I'ahauiii; alhipalpHs and T, siiharu/if.^lHn were secured. In the lawl-lionse liook 
the following note, dated 17. v. 07, a])])ears ; Tsets(‘-(iy is found here’; hiil 
none was seen during my visit on T ix. 10. On my liorse were found sevm-al 
A mhfpom nw rariepatum. 

The road from Baeri to Knntagora (20 miles) is through thin Imsh (‘oimiry 
and practically level ; four miles fi'om Baeri, the Igherl Ulvcr has to 1 m' crossi'd 
by means of calabashes, ^'o blood-sucking insects of any dcs(Ti])tion were sciui 
during this journey. 

Kontagora is a large town of over 1000 inhabitants and Is the iiead(piarters of 
the Province of the same name, ft stands about BlOO feet aliovc ,';ea-lovel, and is 
])rohal>ly the highest point between Zungeru and Idwa, Uivm’S to the west ol 
this point, e.r/., the Kontagora River, flow in a soiith-wu^sterly direction directly 
into the Ivigcr, while those to the east, /yy., the Igbori River, How sontli- 
easterly into the Kadiina, which itself is a large tributary of tbe Nigrr. 'rim 
Resiliency is situated about two miles from the native town, and the sniTOimding 
district, tliough .'^wampy in parts, is wmll cleared. The only blood'SuiTdng Hy 
seen was Hippofwsra maculaU^ and this occurred in numbers around horses ; 
mnnerons UhipkeplwluR slmm were also found on tliesc. A jigger, Dnuiulophilm 
peNf'irans^ was obtained from the foot of a native. In the hospital, howevei', 
mimorous Hies, eolleeted some time previously by medical oHicers and residents 
in tills province, were examined and the data of these ought to be recorded 
hero. From Kontagoi'a itself, tin* onlv species were 'fakfutis hhjt(U<tfvs mw-ns, 
eolleeted by Dr. MelCiniii'y in August, IHBh and Mp:i>nnfi<f rosliflis. e.olleeied 
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by Dr. W. D. Inness. The following species from the suiTounding districts were 
also collected by Dr. W. D. Iiiiiess i— 

Glomna palpfdis at “ Yelwa Ford on the Kontagora River” (5. x. 09). 

Glomnu tacluuolde.^ „ “ Kontagora River, 1 mile S.W. of town ” (26. viii. 09). 

„ „ „ “Valley of Kontagora R., between Mudangi and 

Adala” (7. viii. 09). 

„ „ ,, “ Banana plantation at Adala, on Kontagora R. ” 

(8. viii. 09). 

„ „ „ “ Yelwa Ford, Kontagora R.” (5. x. 09). 

Glosina suhniorsifam^ „ the first three localities cited for G. tachinoideK^ on 
the same dates. 

Mr. P. de Piitron, the Assistant Resident at Bussa, also collected specimens of 
G^pfilpalhixt Knlfu, and Tahaum par at Jeri. Both these places arc in the 
Bussa District of the Kontagora Province. All the above records have been 
included on the map. 

From Kontagora to Yelwa, the country varies in character at different parts, 
and is much more hilly than the previous section, especially when nearing the 
valley of the Niger. The first part of the road, namely to Osubu,’^ is fairly level 
and swampy, with a considerable amount of scrub. One specimen of Glosaina 
piilpalu^ the first on this trip, was caught (dose to one of the swamps, in a cluster 
of dense busli. The headquarters of the Kontagora Province used to be at 
OsubiL but were removed in 1905 for various reasons, one of which, according to 
the Resident, being the enormous mortality of horses in the station. The roads, 
grass and bushes were swarming with small ticks, and a walk in the grass resulted 
in one’s legs being simply covered with them ; it is often stated that these will 
not bite man, but the writer’s experience does not in any way bear this out. 
The species found were Rhipicephalns aangninem, It. sinin^i and l[aemap]iys,alu 
k(f(dd. G. palpalis occurs in numbers in Osubu. 

The road to Massamabu passes through open country with abundant high 
grass and thin scrub. About half-way, the River Kontagora, which runs south- 
west and joins the Niger nearly opposite the junction of the River Oli with the 
latter, has to be crossed by means of rnfts. While waiting here, I secured one 
S])ecimen of G. palpalis. At and around Massamabu the following blood- 
sucking insects were caught : — TahoMfs subanf/nsfus, Ilaemntopota. ImllalifroitH. 
IL 11. puniem^ Glofoiina palpalis, G. tachimndes and SnnuUnm .<ip. 

Shnnlhim was especially troublesome between 4 and 6 in the evening. Wlien 
tins insect has finished feeding, a small drop of blood is generally left adhering 
to the wound. The ])Osition of the bite is afterwards indicated by a bright 
red spot, surrounded by an irregular discoloured purplish area which remains for 
several days. 

Heavy rain fell throughout the night, but early in the morning it cleared up. 
NeP sooner, however, had we started for Anaba than a downpour commenced, and 
continued the whole day. Work was impossible, so a halt was made at Ibeto. 
No Hies of any description were seen. About 10 o’clock next morning, the rain 
having partially stopped after 39 hours’ continuous downpour, a start was again 


* On bn is not marked on the map, but lies about four miles from Kontagora. 
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made for Aiiaba. The mad in tlii,'? part Is rooky, and trokking' was didloiilt 
owing to numerous streams wliioli wore oonsid('r:il)ly aiigmentt'd by the recent 
rain. There is also a large iunount of thit'k sornh in this region. When 
crossing the Elver Watta al)out a mile from Iheto at 10.30 a.m., f secured a 
specimen of 7. suhonfjut^ins^ and one of //, huKaffj'rons, From 11 a.m. to 3 p.ni. 
another tropical shower was experienced, hm after (lint ll cleared it]) snllieiently 
for outdoor work to be recommenced. 

At Anaba the following were raptured :~Sioiti(u'i/s ae/CfU -S. 
Jlaematopofa decora^ ll, irulhfifrons, and one specimen of a new s])i»eics of 
llaemafopota (near decora), not yet described. ’Phese wei’c all caught late in 
the afternoon, while Taknrm liulmngnsUt.^ was captured Hying around the himp 
in the kitchen at 7 p.m. 

The road from Anaba to Ipaiia* passes tlirougli Ijebelli : it is very ro(‘ky and 
there is an abundance of thick scrub. There arc numerous iiulhvhs and hills and 
several small streams, which make travelling very arduous. During ihis inarelu 
the following flies were taken, chiefly around the ymy ‘.--Tidnuin.^ aihipaiims, 
//. hullatifrons, IL decora and llaemutopoiit sp. nor. At Ipaiia, Ilippoeeninnn 
rersicolor and another specimen of the new species of /luemnfopota wow 
obtained. 

From Ibana to Yanri, the old capital of this district, the road j)asse.s through 
extensive swamps, and at the town of Lafia, the river of that name, sometimes 
called the Malendo River, is crossed by canoe ; it is here 150 yards wide, being 
deep and with high banks. The first part of the I’oad from Vaiiri to Yelwa is 
moderately level, but the latter part is ovei’ high rocky hills with loose .stones. 
At Yanri, there is a large number of horses, and this is one of the chief breaaling 
places in this Province, so that it i,‘< highly improbable that tsetse occur here ; in 
fact, one would hardly expect to find any owing to the extensive level ])laiii on 
which the old town was .situated, and which is practically devoid of hush or 
scrub of any sort. At Yelwa, the only two blood-sucking flies seen were 
Tidmina taeniola, caught during the day in the open, and T. su/nnignafns, (taughl 
around the light in the early morning and late evening. 

(/•) Baro-Kano Railway. 

The town of Baro is situated on the left bank of the Eiger, 407 miles from 
its month, and has recently become a very important centre owing to its ])eing 
the southern terminus of the Baro-Kano Railway, which runs in the valhij ol 
t!ie Baku River to Shapa, thence to Kano, via Minna. Plate XI gives a general 
view of the railway terminus and one half of the town, so that it is uimece>sary 
to enter into a lengthy description. 

The town itself is situated in an area enclosed by a crescent-shaped plateau, 
which is generally known as the Horse-Shoe. On the top of the plateau on 
the south side are situated the European hospital and several railway ])ungalows, 
while on the side of the hill on the north are the (piarters of the political 
department, and the native ho.spital. These latter may be .seen in Plate XI, 

* The town of I]kuiii does net fis'iiro on tlie map. but is '^itnated on tli^' mum road about 
6 mile.s from Lebelh, 

22036 ^ 
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whicli also sliows the general type of the vegetation. On the side of the railway 
remote from the town is a large pestilential swamp which is an ideal 
mosquito-breeding area, and serves to keep up a regular supply of these 
insects in the town. The authorities are quite alive to the necessity of having 
this swamp filled in, but liave experienced considerable difficulty in the matter, 
owing to the high position it holds in the local fetish or “ j\i-ju.” It is to he 
hoped, however, that this difficulty may be overcome in the near future, 

I visited this town on two different occasions, and as my own experiences 
coincide exactly with those of Drs. Ingram, Morrison and Macfie, I shall content 
myself with giving a list of tlie blood-sucking flies found at Haro, and an extract 
from their re[)ort to sliow the nature of tilings as they exist at this place. 


Family Cultcilae. 

Section Anophelina. 

Anophehs irelicomn, MijZin'kfjnchi^ manritidmis. 

Mijzowyitf funesia. „ palndifi. 

„ mnhrond. Ny&Mn'hynAiu& phitroenAi^. 

,, rosiaUs. ,, sqnamosus, 

„ Jiarivosta, 

Section Culicina. 

iUilex {fmsiydidns. Steifomyia fascintd. 

„ decent, „ (jeheleinniaii?. 

TYkhorhynchns nehuJosvs, „ augend. 

Mil n mn wi r/e,s un ? fur m is . 

Family Muscioae. 

G loss! mi snh mar sit an s . 

„ longipalpis, 

F amil y T a i j A N i r> a k, 

^^idKuins hui'nifains cruirns. Tahauns ialipcs, 

,, submiynsins. „ hwHuda. 

Family Ixodidae. 

Rl\ ipkephdvs sim ns. 


( 1 Jossi na pa Ipa Us . 

„ farhinoides. 


Drs. Ingram, Morrison and Maefie in reporting on an outbreak of sleeping 
sicikness at Haro, iu which five cases were found, say : “We are of opinion that 
the oianirreiice of trypanosomiasis is s])oradic in Bavo. There is, however, in 
judge from the prevalence of (r, palpalis at this season of the year (August), 
no reason wliy it siiould not become epidemic. 

“An attempt was made to determine the areas in which the different sjiecles 
of occurred. No Isctse-flics were found along the narrmv belt of land 

between the river and the base of the cliff, which is traversed by the road 
from Sabon Gidda to Baro. This strip of ground is kept fairly well cleared. 
While very few were encountered on tlie level ground enclosed by the horse- 
shoe-shaped plateau wlicre Baro itself is situated, on ascending from this level 
to the plateau, specimens of 6’. palpalis and G, lachhaddn are readily found oa 
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tlio t(i[) ol: tlic hill, am] for ahoiit otic mile iiilani] the saiiu; ilics havi* hiaai 
Irequently taken. Further inlaiul tliese s|»ceics are i»:i':ulunlly vi^jilaeod lu' (i 
mrsii/ms [sul>mrsji((/i.<], this latter .-jurit's (amm- romui in <*ousi(lera]ih‘ lutinlters 
all orer the plateau «;i!rrouii(liiiL»' Ihiro. The licit [k iti plams at least 4 nuies 
wide, Hartebeeste in known to oeeur on tln^ platean, ami Imfllilo has been shot 
within recent times. It ina\ be of interest to note that the Isotso-llies anp('aml 
to be attraeted by g'rey tlaunol or samly-eoloni'ed homcspim <“lollt. 

“An interesting; [‘act emerges from the above observations, namelv that at 
Barn G. pnlpali.^ is plentiful at a considerable dlstanee i’rotn the river. As 
regards the relative jwevaicnee of t/. pul/x/lis and G, tarhiHouhs, tlic fornu'r 
was more frequently met witli in the niontli of August, the latter in S(‘pleiiiber. 
the number of G. palpaJis havitig a.p])arently diiuitiishcd/’ 

Since the above was written, Dr, Morrison eauglit one sjtecimen of fZ/esA-h/n 
huf/ipalpis on the top of the plateau. 

The new native town of Bare is situated about two miles up tlio line from ilie 
railway headqnaTters, on the side of the railway remote from the river. (']os(> lu 
the railway there rims a (‘reolc foi' a fow' miles : the country is thickly wooded 
and G, palpalis is abundant. Onward from tlic ('reek llic eoimlry is inucb more 
opmi, while near Katchn (about U miles) there is a large plain whhdi extmids 



Fig. i,— n\vpK‘ul open grass coaiitry of the savamiali lypo. 

for several miles on tlie left, Towards and around hgga (68 milc>), the Imsh is 
only moderately thiclv, while in the vicinit.v of Katercgi {V> miles) it bceomes 
mneli thimiei', and tlio soil is sandy. At 79 miles the railway passes within a 
hundred yards of the river and Itorc G. jxdpulis occurs. This region 1 iraverKM 
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on a trolley from Minna, on November 23r(l and 24th. At 84 miles the line 
runs at a considerable distance from the river, but numerous G. submonitans 
alighted on the natives on the trolley. No water exists anywhere in this 
vicinity, and the bush is fairly open, and gets gradually tluum‘r, until at Minna 
there are only a few stunted trees scattered a})Out (Plate XII, fig. 1 and text- 
fig. 1). At 98| miles th(!re is a large river, on the banks of which the bush 
is very dense ; no tsetse were seen there, but in all probability they exist ; 
w'hile at 103 miles there is a small stream, 20 feet dee]) during the rains, but 
rcdneed to isolated ])ools in the dry season. There GJossina .s«/>mer.oYr/UA’ was 
eanght, and it is noteworthy that at this point one of the construction camps 
was situated, and ])ractically every horse brought there died of trypanosomiasis. 
Dr. Morrison, who did a considerable amount of travelling on this line, writing 
to me about this region, says : “ llippucenirvin Lvr,oVo/e}' and Tnitanua hu/utinfus 
var. croreus I have caught at Kntcha station, and the former along with Tahanvs 
hifuiola in the van all along the line. These species enter the vans and carriages, 
nrul are thus carried from place to place all along the Baro-Kano Railway.” 

At Alimia, blood-sucking Hies of any descri])tion are seldom met with. The 
following species were, however, obtained : Ilippohosca macidatUj Sfvmoxps 
cakitranSj Myzornpia rostalis, Anophelea watsoniy Mijzorhynchns pahtUs anil 
Atan$onioides miforvds ; while the ticks comprised Ihjalornma a&jyptinm^ 
Ambiyomma I'arieyatum and Rhipkf^phalus f ale atas. Dr. Macfic informed me 
that the only Tabanid he had seen during a three months' stay at this station 
was T, taenwla^ and it is more than probable that this was carried to Minna in 
some raihvay vehicle. There is a large herd of Fulani cattle at Minna, and 
the death rate is extremely low, which in itself gives an indication of the paucity 
of such insects as may be implicat(;d in the transmission of disease. 

North of ^linna, the country through which the railway runs is fairly open, 
with the exception of a few isolated kurimis. Near Guni, where the River Dinia 
is crossed, llaem(dop{m paUidipennis and a species of Tahanus^ not yet identified 
and probably new, entered the van in which I was travelling. Further 
on, at Kogin Sirikin Pawa, on the river of that name, numerous Ilippoboscn 
maenlatu and JIaematopota pailidipennu swarmed around the ponies, and one 
specimen of the Tahanns mentioned above w^as caught : but although I 
carefully examined about a mile of the banks of the river itself, no tsetse were 
seen. In the small pools left by the falling river were numerous mosquito egg- 
rafts, and also large numbers of both Anopheline and Cullcine larvae and pupae. 
One small specimen of Talxmm^ probably T. (jratus^ was seem but not caught. 
At the River Kaduna, the terminus of the railway at the time of my visit 
(PI. XIII, fig. 2), only //. palHdipennis^ T, yratus and T. pertinens were seen. 

{ q ) Kateri. 

Prior to my visit to Northern Nigeria, reports had been received by the 
Primdpal Medical Officer, Dr. S. W. Thompstone, C.M.G,, that sleeping sickness 
was very prevalent in and around Kateri in the Zaria Province — a very inac- 
cessible region seldom visited by Fjuropeans. At the request of Dr. Thompstone, 
I visited this district in December. A start was made from Kugo on the Buro- 
Kauo Railway on November 29th ; Kateri was reached on December 1st ; two 
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(lays were spent in this vicinity, tind tlie rcluni j(njrnev wns made, hy a 
diftereiit route, to Kogin Sirikiti Ihiwa (also on (lie ruilwayl, whicli was n^acliod 
on December 7th — the total distance covered being about ninctv-sevmi miles. 

This part of the ooimtry is very Imperfectly known, and several of the towns 
mentioned here are not given on aity map, l)ut their approximate j^osition may 
hi', gauged from the text of tlie report and the route shown on the 
appended map. The first dav s journey broiiglil iis to Wuye, a dtsfaiiee 
estimated at about nine miles, but very diftienlt tn^kking owing to tin; 
extremely billy and rocky nature of the conntry. The route was very sinuous, 
and nuinerous streams were crossed. The vegetation as a whole was Fairly open, 
but a few dense kurimi-like patches were traverscMl. No blood-suekiiig ilhjs, 
however, were seen during the journey. Wuye is a small Crwari town on tin' 
top of an extremely stecj) hill, and it is noteworthy tliat tlie majority of the 
Gwari towns are so sitiiattai for purposes oF defeuee : tims the })rol>abiliiv ol 
Glossiiuf. oecnrring in them is very remote. At and around this town the lollowiiig 
s[}eeies of Tabanids wore caught, llacmalojnitu deevrit^ //. luiUidipeHiiis and two 
s|ieclcs of Tahuiins^ both probably new. 

Tbe next town at M'liicli we camped was Doka. (.shown on the map), distant, 
about seventeen miles. The first ])art of the I’oad is very rocky and similar lo 
that between Kugo and Wuye, but mostly down-hill. When that part is passed, 
the road is good, and there is abundant low seiaib and long grass. A tribntarv 
of the Kogin Sirikiii Pawn had to be crossed, and later that river itsell. Several 
kiirimiswere [lassed tlu'ongh,and, althougli th(!re is dense vi'getation along tlie bank.^ 
of Imtii the streams mentioned, and all seemed likely haunts foi- tsetse, nom* was 
seen ; the only blood-sucking flies caught being llacmaiopoia paWultpcniih^ and 
one specimen of the new Tahaans obtained at Wiive. 

Doka is a Kadara to^vn of moderate size situated on the edge of an cxteiisivi' 
knrimi. The camp was pitched in a clearing in this kiiriini, tlie vegetaiioii of 
wliieli WHS so dense that the .sun’s rays Iiai'dly penetrated and the air was damp 
and musty. Numerous Gbsaina palpalis occur at all pai'ts of the knrimi and in 
the town itself. 

From Doka to Kateri is roughly aliout eighteen miles, llie eonritry is eover(;d 
with open hush, but this is intersected in every direction, at varying inUnvals, liv 
long stretches of dense bush. In several of these G. pnliM/lis was seen, and 
doubtless occurs in all. At the River Dinia, wliicli was crossed on this march, 
G, palpiiUs is also abundant. 

Katci'i is a Kadara town situated in a small open clearing in tlie ceiitia* of a 
dense kurimi, which extends for .several hundred } ards all round, while radiating 
from it are several moderately wide strips of Imsh of a similar nature (PI. XJ \ , 
figs. 1 and 2). The Kadaras are a very primitive and shy pcoiile ; the women 
are absolutely devoid of elotliing, and the children are snpi)Orted on their bi^(:ks 
hy skins, chiefiy those of a species of monkey and the harnessed aiitelujie. Ihe 
importance of this fact is seen ^vheii one remembers that the women are the 
water-carrier.s, and that the water-pools stand in thick hnsli swarming with tsetse, 
so tliat they have no protection from the attacks of the.se insects. Gne ease of 
sleeping sickness was found in this village, and tliougli there was no evidence of 
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wliat bu termed an ejmlcmie, either at present or in 

lli(i paslj Htill the Imporianee of the exisbaiee of such a focus is a serious mouiua* 
to iion-imimnies, sueh as Europeans, who may come within ranj^e of it. The 
]iloo(l-s licking flies c.aiight in ami around the town were G. palpalh (in j>Teat 
aliiUKlanec), llueniatopoifi paUidipenRU, 'rahanuii sp, (near (jratus), T, perthieas^ 
and two species of mosquitos. Tryjiaiiosomiasis in horses is responsible for a 
lieavy annual]y mortality in this region, but this disease the natives attribute to 
two plants, one a species of P<iRdaia(.<^ and tlie other a liana-like leguminous 
crecjier, which are sup]M.>s(!d to contaminate or ])oison the drinking water. 

dust outside tlu'. kiirinii in wldeli tlie town is situated is a large area of open 
ground, covered with long grass and thin bush or isolated trees, similar to that 
shown on page 328. Tliere we camped, at a distance of about 150 yards from 
the kurimi, nnd only an oeeasional tsetse was seen, these having followed the 
women l)ringing water and Hi'ewood to the camp, although within tlie kurimi 
itself they swarmed around one constantly. 

Tn view of all tJiese facts:— (1) the position of the town in the centre of a 
kurimi, (2) the prevalence of sleeping sickness, (3) the abundance of Ghs^inn 
paipalh^ and (4) the existence of a large area of open ground in the immediate 
vicinity — some measures ought to be adopted to minimise the risks attendant on 
such a focus of sleeping sickness. Every endeavour sliould be made to have the 
town removed into the open clearing and the area around it denuded of all bush. 
The presence of individuals wdth trypanosomiasis is of necessity a source of 
danger, as they serve as reservoirs and fend to increase the number of infective 
tsetse ; it is highly desirable that all such cases should be at once removed to a 
segregation camp. 

The return journey from Jxateri was made by way of Kurimi-u-Iya, Kwakoii, 
Kumbaku to Kogiu Sirikin Pawa. The road from Kateri to Kurimi-n-Iya 
jiasses through the two small Kadara villages oi Bini and Adana. The vegeta- 
tion may be described as thin open bush, intersected by a succession of kurimis. 
Less than 500 yards from Kurimi-ii-iya, a small river was crossed, and there 
Glimma palpalh was caught. The town itself is situated in a kurimi, as the 
name wmuld suggest, and swarms with (7. palpalh fPl. XV, figs. ] and 2). It was 
impossible to find near this town a jdeee of open ground suitable for a camp whicli 
would be a safe retreat from tsetse, and Ave had consequently to camp between 
tAvo dense kurimis. Both G. palpalh and G, taclnnoides were caught in the 
camp, and the tents were invaded by swarms of Haematupota paUidipemiis^ forty 
of this species being captured between 2 and 3 p.m. 

About six miles from Kurimi-n-iya is situated the town of Bichi, a very 
tlourishiiig place, extensiA^ely cultivated. Three miles further on is the village of 
(joda, Avhile Kwakou is distant about six miles from tbe latter. This route 
passes through several kurimis and numerous extensive “ fadamas ” or s:wamps. 
Avhidli would be practically impassable in the wet season. It is very rocky in 
places, and the grass in the marshes is betAveon eight and nine feet higli. 
G, palpali.H was seen in a kurimi betAveen (loda and KAvakou, and also at the 
latter plac(‘. 

Kumbaku is about tAvclve miles from KAvakou. Immediately after leaving 
KAvakou, the river Dliiia is crossed, and from this the road is practically level. 
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aiul passes tlirougli upeii Inish (‘otmtry, beyond wliu h is a range of hills eomposed 
of a largo ninnber of huge gninitic bosses. Uetween two of tlicse is a narrow- 
sinuous pass, in which is the Haiisa town of Kuinbakii. In ibis vtilley there is a 
deep narrow ravine, in wliich runs a siimll stream which eoutaius water during 
the whole year. Near it weni caught the following blootl-sueking (lies ~ 
Glvssina palpalis^ Stumoxijs calchntus^ Ilt/rmafopotn pifllhUpcnitis, 'rulnnuff 
pertmen^, and another species of Tahanns similar to thos(; alrearly nienliom'd. 

The road from Kinnbaku to Kogin Sirikin Pa\va is very hilly and rocky for 
about the first ten miles, after which ]>aint t!\cre is a sudden tle.scent into llw 
valley of the river of this mime. Onwards, for about five miles, the country is 
covered with thin open bush. No biting files were seen during tliis Irek, but at 
the river itself Chrysops dutmiipehnis and Ilaemalopotn deroni went caught 
around the horses and cattle crossing the ford. 

A few outstanding features in connection with this trip call for eonimenl. 
Gcogra])hically, the route may be considered thus. Leaving the valley of the 
Kogin Sirikin Pawa, we crossed the watershed se[)aratmg tliis river from the 
River Dinia ; the valley of the Dinia was then traversed until at Kateri one 
reached the watershed separating tlie Dinia from the Garara River, a tributary 
of which, the Mahahei, runs southwards from Kateri. The return route 
followed the valley of the Dinia River, and then crossed the watcrslied Into llu- 
valley of the Kogin Sirikiu Pawa. Kateri, there! ore, standing between the 
Rivers Dinia and Garara, is subject to the lulluences of both, at any rate in so 
far as Its Glossina supply is concerned. 

The whole of this part of the country may lie described as kurimi-ljcaring, and 
it may safely be said that where the country has this eharaetcr strongly 
accentuated, G, p(dpalis will be found. G, lachitwides was eauglit at only one 
place, namely, Kurimi-n-Iya, while UacHnihpola pallidipcnnu occurs tliroughont 
this whole region. 

Sleeping sickness was found at Kateri, but doubtless oeenrs in other villages 
in similar situations. The removal of such villages; to open ground and tin- 
clearing of the dense bush which surrounds the wells, is slnuigly to 1x‘. 
recommended. 

{h) Minna to Izon. 

lu order to make as comidote a survey as possible of the (iarara Uivur, I 
first proposed to continue soutliwards from Kateri, but oivliig to tbe unsrllle.j 
condition o£ this part of the country, on the advice of the Kcsidciit, 1 returned 
U) Minna by rail, and following the main Abnja road, struck the Cavara River 
at Izon. This road pusses through Paiko, Shaku and iufa. 

The first part of the journey is through gently iinduiating country and llnck 
buslu About half-way to Paiko, the Baku River lias to be crossed, ihis l•m■r 
was very low in December, but lu the height of the rains is about 'lO y.ui "n e, 

■' Neither Shaku nor Tufa is shown on the map, lait a stuily of iho test will give their 
apfjroximafce positieti, 
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and a cauoc ha.s to bo usicd. llaematopota decora, and II. paUidipennis were 
caught hovering around the pony, while one tick was also found on him. Around 
tlic town of Paiko, w^hich stands at the base of a commanding hill, is an 
extensive fertile plain, where the Fulani graze large herds of cattle. No Ijiting 
Hies were seen, nor arc there likely to be any in this district, owing to the almost 
comjdcte absence of any form of shade. The fact that cattle live well in this 
vicinity and that horses are bred here also points to the absence of tsetse or otlier 
biting Hies. 

About five miles beyond Paiko, there is a small river, where G. palpalis 
occurred in swai-rns ; while again before Shaku, the river Jatto or Ebba has to 
be crossed. At the latter river only Ilaematopota pallidipennis was found. 
IShaku is a small town at the base of a large hill. No cattle are kept here, but 
a few mares were seen. The chief, however, complained of a sickness which 
killed off' the horses, and his description of the disease was extremely suggestive 
of trypanosomiasis. The only blood-sucking Hies caught or seen were //. decora^ 
11. pallkUpcmm and Tahams sp. 

About eleven or twelve miles from Shaku is the village of Tufa, a beautiful 
small Gfwari town situated on the edge of a kiirimi. The road for the greater 
part of the way is through open orchard-like country and high grass. It is not 
at all improbable that G. palpalis occurs at Tufa, though none was seen. 

From Tufa to Izou is about six or seven miles. The road passes tiirougli 
long grass and several fadamas. There are small hills on all sides, but the 
road itself runs through a plain, and in the dry season is fairly good. Outside 
Izon there arc numerous large farms with rice, millet, guinea-corn, beans, 
cotton, etc. The town of Izon consists of several small sub-villages, and is a 
very important centre for agricultural produce ; it is situated in the Nassai'awa 
Province, on the left bank of the river Garara. The river at this part is from 
tliree to six feet deep in tlie dry season, but over twenty in the rainy season ; 
the banks are steep, and the width varies but little at the different times of the 
year, being always from forty to fifty yards. Orossing is effected in canoes. It 
is a slow-Howdng stream, of which the bed and banks are composed of sand ; the 
banks are covered with dense vegetation and high shady trees. At the crossing 
itself, w'hieh is sandy, (j. palpalis is abundant, as also are Tahanns grains and 
11. pallidipciinU. Further removed from the river, G. tackimides^ 11. pallidi- 
pennU and T. pertineus were caught, while in the town itself both G. palpalis 
and G. tackinoides were found ; these last may, however, have followed the 
natives from the river crossing. 

As has been already mentioned, this ford is on the main Zungeru- Abuja road, 
and is consequently very important. There is a continual stream of natives 
passing to and fro, and numbers may be seen at almost any hour of the day 
waiting to be transferred in the canoe. The clearing in the bush is a few yards 
in width, only sutticieut for the canoe to be brought alongside for loading. High 
shady trees overhang, and tsetse swarm all around. A distance of at least 
fifty yards on each side of the actual crossing could, with little difficulty, be 
denuded of all bush and shade-trees. The same ought certainly to be done at 
the crossings of the Bako river, the river near Paiko, and the river J atto. 
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(/) The Rivex Garara. 


I'ram I.™ I tollowed tl,e river (iaara a. d,.cly as possil.le l„ lls 
..our Ire village of Dem. This part is very i„„H.rfeo,lv k„„u„ and mapped, 
and there is no direct route. Conscpicntly I lia.l t„ veK- on native inronnalinn 
at the various towns visited, anil by careful unestioning tried to include all the 
tovvilii aii({ vilhiges situated on or near the river ; a skt'teh XVl ) is 

to show the route followed. To enter into the full details of this Irip would 
occuiiy more space than is available at present: so T shall eonteuL myseir with 
j,nving jii broad ouUiiie the most noteworthy features pertiiumt to the invest ioaiion 
in hand. On this joui’ney I was aceompiinied by Dr. J, W. S. Maeiie, 

The river was crossed at a point about two miles south of Izoii, near the 
village of Chini, and although it was only 6.30 a.in. G. iia/pali^ was ean!>ht. 
The bank of the river is everywhere covered with dense shady bush overhanging 
the water, hroni this point, the route diverged conslderaijly from the riviT 
in the direction of Lapai. The first day’s halt was made at the village of (iau, 
an almost impregnable mountain fortress, accessible only after a. ^■ery arduous 
climb, and ensconced on a small plateau surrounded by enormous granite lioiilders. 
No biting flies were seen here, nor would one. expect any. Horses bn^il in this 
town showed no evidence of trypanosomiasis, nor did natives comi>lain of any liigli 
mortality or give any history of a disease wbicli at all resembled trypanosomiasis. 
According to the Siriki (or headman), sleeping sickness was unknown here. 

The descent from Gau is more gradual towards Lapai ; the road skirts the 
base of a hill and passes through fairly open country. Almut a, ipiarter of a mile 
from Lapai, there is a small stream ^vdiere the native, s obtain their water, and 
here both G. palpalis and G, tachinoidcs ^vere eanght, The town of Lapai stands 
on a rocky hill and is surrounded by an extensive plain, on which there arc large 
herds of Fidani cattle. These, as well as horses, seem to thrive quite well. 

From Lapai, we were again able to strike the Garava at the village of Dagu, 
and from this point the road runs practically jiarallcl with the river the whole 
way to Derri, The country between Lapai and Dagu is billy and the path is 
very rocky in places. The village of Dagu stands in dense bush and tliere both 
G. palpalu and G. Uicluiwuks invaded the tent in considerable numbers. 

From Dagu we proceeded to Wopa, a small town in kurimi-comitry, having 
passed through several small villages (Chakuii, Kiika, Nimbo Gwari and Velwa). 
No tsetse were seen here, but they may exist, at any rate in the wet season. 
After Wopa the next important town we touched at was Guredi. This jmrt of 
the road is good and the surroimdiug country is covered with thin open bush. 


Through the kindness of the Resident at Lapai, the Emir of that district sent 
a mounted messenger to accompany us to Derri. When we reached the town of 
Guredi, however, the hitter strongly advised us not t(; attempt to take poftics 
further, as he assured us they would certainly die oii the way. lie supported 
his opinion by sending his own pony back to Lapai, and walking the remainder 
of the journey. This was certainly strong proof that lie was convinced that ponies 
could not live in this region, owing, aexording to him, to the poisonous nature of 
the drinking water, He cited a case, which I have every reason to believe was 
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true, it was sisveral times corroborated, to the effect that when the Emir of 
Lapai, with nearly a huudred moimted attendants, visited tliis region, either 
during the trip or immediately after returning to Lapai, every single horse di(id, 
in all probability from trypanosomiasis. We continued to administer large dos.es 
of mercury and arsenic daily to our ponies ; and much to the messenger’s surprise 
and, to some extent, dismay, they arrived in Dcuri in good condition, showing 
no sym[)toms whatever of infection. 

From (niredi the road passes through numerous k\irimis to the village of Zago, 
where G. pnlpalis was seen around the ponies. The next village examined was 
Adagba, and between it and Eafian Yabba the River Uri, a small stream running 
tlirougli a kurimi, was crossed. Here also G, pnlpaHs occurs. After Lallan 
Yabba, the road crosses a deep ravine by a small bridge. It being impossible to 
take the ponies over tins bridge, a detour bad to be made through a pestilential 
swamp of a very treacherous nature, in which the water, of a tomato-soup colour 
and consistency, in numerous places was over three feet deep. This part would 
bo absolutely impassable in the I’ains. While leading the ponies through this 
region wc saw numerous tsetse, but for obvious reasons none were caught. At 
the town of Yabba, G. palpalis was obtained. 

The trek from Yabba to iMama (near Eki) was a very important one, inasmuch as 
three species of Glosshia were caught. From Yabba to Chapa the country is very 
hilly, and there are numerous laterite outcrops, hut onwards to liji (also parallel 
with the river) the road is more level but very rocky. At Wada and Eji, G. 
palpalis was caught. From this point the road diverges from the river bank in 
the direction of Edzu."' Shortly after we had left the riverside, G. iachinoides 
was caj)tured in more open country, while further on G, loiu/ipulpis was found 
{ef. the conditions obtaining at Baro, p, 329). At the town of Mama, (J. palpalis 
again occurred, while here also were obtained several specimens of Mansonwides 
uniformis in the bush around the village. 

The next halt was made at the town of Evua. The country is much mon; 
open, and both G. tacliiaoides and G. hiKjipalpis were caught, while near Evna 
itself, which stands }>ractically on the river, G. paipaiis was obtained. Between 
Evua and Derri are situated the villages of Egba and Gerinya. The road from 
Evua to Egba passes over high hills and through deep steep-sided ravines. 
Home of these are very rocky and nearly 600 feet in depth, and arc all but 
impassable for ponies. Before Egba can be reached, about two miles of open 
plain with an extensive marsli lias to be traversed. The town of Egba stands in 
the centre of this marsh, and is a very important market-place, it is on one 
of the main Kano-Lokoja trade routes, and produce is brought here from Derri, 
Baro, Lapai, etc. The road from Egba to Derri is practically level ; first it 
passes through a kurimi alongside a large lake, which is probably a backwater 
in the wet season ; then towards the Garara it skirts the end of the range of 
hills already mentioned, and meets the river at Gerinya. This town is on the 
main route to Kotonkerifi, and from it the road runs along the bank of the Garara 
to Derri. In the kurimi referred to, G. palpalis was caught. At this part the river 
is wide, shallow and slow-running, and several sandbanks ajipcar in the dry season. 
The sandy banks are covered with long grass and only occasional clusters of 

Mis-spelt Edza ou the map. 
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busli. At this pJU't of the river (it hN^hfuouIrs ;tie luu'ly' ubiiiKLuit^ iuil no (i, 
palpalis wore seou; this is iliie, no douht, to tile iiatni’e of the ve<i‘el;ilioii. TIk^ 
town of Dorri is sltiiutcd at the coiitiucMicc of tlie Gai'ara and the Ni^ei'. fii the 
dry season it staiuls higli and dry, and is surrounded hv niarslies aiul jiools left 
by the falling*' river, but in the wet season it is an island ou whieh water rise.- 
to the floors of the houses. In every respeet it resenildes Miireji at the eon- 
lliionce of the Kadimaand tlio Ni^'er (PI. IX, H^'. 2). The followini'’ inoH[iiilos 
w'ore obtained during niy stay at tliis town T/z/er bovW/e.sv^s'. Mi/umii/iif J'intrshf, 
Mfinsonioldes nnifurmtii^ fh/nkbinvfJa lnU'‘d(ileniils and f.nditxnn ifiiuuKfnfiolonni.'i, 

It might bo well to suminarise briefly a lew of the outstanding results of 
this trip : — 

(T.) The journey was made at the heiglil of tin.' dry season— from Doeem- 
]jcr 1 7th to Dccemijcr 2dth. 

(2.) Tlie banks of the Kiver Garara, wdiei’ever seen, were eovin’ed with dense 
vegetation, and nnmeruiis kurimis oeenr everywhere in the vielnily of the river. 

In such situations G. palpal Li was almost invariably found. 

(d.) The only other species of tsetse seen wore G. tactiiimde^ and G. loiajipalpia, 
Tl»e former was found at Dagn, near Wada, I'lvna, and between (ierinya and 
Dorri. In all these places the busli was open and removed s<.nne distanee fj'om 
tlie river. G. lonyipalpis was caught at Eviui, and between Wada and Ikl/ai. in 
both cases in open country and still further removed from watci'. 

(4.) No Tabanidae were seen during the trip. 

(o.) Mosquitos: ALtnsimuddc.i naiformis caught at liotli Mama and Derri; 
while at the latter town Galcx uaddiosan^ Myzontyla /aualff^ lHiitl<siH'‘l/a luU’oln- 
tcnilh and Ludlowia Nimoniyiofonnls were also obtained. 

(6.) Ticks were seen only at Mama. 

(7.) The whole region along the Garara has a bad rejuitalion for horses, 
so that none are kept in the vicinity of the river, every attcnqit having met with 
failure. 

(8.) At towns more remote, siudi as Lapai and tliose situated on high ground, 

{ .y., Gau, horses and cattle arc kept with impimitv. 

(i) Derri to Bagana. 

Having thus completed the examination of tlie Garura Kiver, I decided to 
visit tlie Province of Bassa, as sleeping sickness had been reported from this 
region, and little or nothing had been done from an entomological standpoint. 
For this purpose, it was necessary to go to Bagana on the south bank of the 
Benue Kiver. ddie journey was made in three stages : (1) to Kotonkcrifi on the 
Niger, by canoe; (2) Kotonkerifi to Umaisha, by road; and (3) Umaislia to 
Bagana, by canoe. 

The trip from Derri to Kotonkerifi occupies only about five hours, aiuf i^ 
accomplished in native dug-out canoes. The river bank is mostly overgrown by 
dense shade-trees, but there arc numerous sand-banks, wliicb are jiartially covered 
with long xcrophilous grass. Only one tsetse was seen, apparently G. tachuwides. 
Numerous crocodiles were observed basking on the sand-banks. The native 
town of Kotonkerifi is about tliree miles distant from the point of disembarking, 
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and is separated from it by a dense kurimi, more than a mile in breadth. In 
this kurimi there are numerous pools (jf eonsiderable size. At the height of the 
rains, it is more than probable that these connect with the Niger. 

The town is moderately large ami is an important market-place for tlie 
surrounding district. Five hundred people were examined for sleeping sickness, 
hilt no i'as(i was found. Cattle are bred there, and seem to thrive quite well, but 
horses have been brought at different limes from Kcfti and Abuja, and, aeeording 
to reports by tlie natives, all have died within a few weeks of their arrival. 
Seven hoi'ses died thus during one season. Tln^ interpreter, kindly lent to me 
by Major lllakeney, the llesident at Keffi, informed me that on one occasion 
Major lllakeney, while on trek, brought two horses to Kotonkerifi both of which 
(lied of trypanosomiasis on their return to KefK, although they were to all 
appearance perfectly sound before setting out. The natives there, as elsewhere, 
attrihiito this to the drinking w^ater. The country around Kotonkerifi is (‘overed 
with dense busli and abundant undergrowth. This is intersected by mimerous 
backwaters from the Niger, and at the time of my visit (Decemher), there was a 
largo niimher of pools isolated by the falling river. Gloasina palpaih and 
G. tachiiwide.s were everywhere abundant. 

The road from Kotonkerifi to Uiiiaisha, which are both in Nassarawa Province, 
passes tliroiigh numerous towns, none of which arc indicated on the small scab* 
map, and as most of them are not shown on the larger scale map, it has been 
considered advisable to include ihein here so as to make the individual records 
more precise. Tlieir relative position may he gauged by the (7/o^>’f««'localities 
shown, in order, on the accompanying map. 

The country between Kotonkerifi and Ikpariki is covered with high grass and 
thin low bush, and is eminently suitable for G. sabmoraitmiff. Betwc^cn Ikpariki 
and Ibefn, tlici'e is a large amount of cultivated land, and the bush is therefore 
considerably reduced in amount. After IheJ!u the road is very stony and hilly 
owing to a rocky outcrop, but tow aids Denjiri it again becomes level, and every- 
where there are extensive farms of yams and guinea-corn. At Denjiri, hotli 
G. palpalis and G. tadnuoides were caught. 

According to the natives, a short time after horses are brought to this region, 
they show marked oedema of the legs, belly and scrotum, micturate in small 
(piantities, lose their appetite, and finally die in five to eight days. This is 
clearly indicative of trypanosomiasis, but although G. aubntordtans was specially 
sought for in likely places, none was seen. 

From Denjiri to Ogusu the road passes through mimerous knrimis, between 
w^hich are extensive farms. iVboiit half-way is the town of Utu and here 
(/. palpalis 0 (!(nu’s. Ognsu is simply a collection of scattered farm hamlets : 
G. taddnoides was the only blood-sucking insect obtained in this region. 

The country from Ogusu to Umaisha is fairly open and extensively farineil. 
In 'and around the town of Umaisha. wdiieli is praijtically on tlie banks u) 
the River Benue, both G. palpalis and G. tacidnoides were obtained. The 
siriki (or local chief) complained bitterly of the loss of horses fi’om a disease 
which he called “ chiwon agnna ” (or swelling sickness), and which is almost 
eertainlv trypanosomiasis, but no G. sid)iaorsiia.t}s were seen. As elsewhere, 
this disease is attributed to the drinking-water. 
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tiom Un^aisha, on the left bank ol th(‘ Ixiver In'iniCj to liai>“jiiia, about 
40 miles further up, on the vi<>'ht bank, the ioinnev nas nnide in native canoes 
(PI. XI \ , fig. 1). ihc banks ol the river arc eoveroil lor llie most part with 
thick dense bush overhanging the water, Imi at several phnav where they an' 
composed entirely of sand, only xerujdiytic grass is se('n. At tlie time of my 
visit (Deeemher 31st), the i-ivcr was praetlcally at its lowest lev<‘l and was 
studded with nnmerons sand-bajiks, which horo no vegetation and wliidi would 
he under water sevi'ral feet in deptli in the wet season (PI. XII, fi--, l). On 
these, the natives ])assing up or dowm the river make temporal v eneampmenis, 
and at one of them wo saw^ a horse ^vliieli was snfFering badly from trvpano- 
somiasis. A specimen of Tdlunus ttwuioh was obtained feeding on this pony. 

Poling np-river in canoes being extremely slow, it was found neeessarv to 
camp on one of these sandbanks near Amara. A strong harrnattan ^vas biowiiiij- 
throughout the day, and in the evening tlu'ro was n heavy dremdiing mist, wliirli 
persi.sted through tlie night and until iihoiit 8 a.ni. In spite of this, however, 
thoiisands of small Hies, no doubt attracted by rlu' lights, swarmed from the 
neighhonring lianks and helped to make things (‘ven more imcomforlahie. ’idu' 
next day (January 1st) we arrived at Ihigana, f/. ptilpalis was eangiil half- 
way hetaveen Amara and Amageddi, and also at Amageddi. Crocodiles 
abound on all the sand-banks, and one hi])poj>ntamns was S(‘(‘n near Amageddi. 

A new species of Tahanu.<^ neai- T. afriraiuts, \vas (detained liy Dr, Kov at 
Amageddi and is described above hv Mr. K. Ik Austen imd(*r tlu' nanu' of 
Tahims neropuins (p. *279). 

(/O Bassa Province. 

This province is one of the most southerlvln Xorthern Nigeria. It is lioinuhnl 
on the nortli by the Hcmio Piver, on the west by tlie Niger, on the south by 
Southern Nigeria, and on the east by the Muri Provine*’. The ea])ital is Ankpa, 
ami from it there arc two main routes, one to ihioana on the llciiuc. and the 
other to (ihebc on the Niger, opposite Lokoja. For my purpose' 1 (‘onsidcred it 
advisable to make a start at Bagana, proceed to Ankjni, and thema* to CluTc, 
thus traversing tlie province from Ank[)a tow'ards both rivers. 

The town of Bagana, in addition to its being the Ijcnue port for the ]U’oviin‘e, 
is also an important trading centre, and consists of about 400 huts. It stands 
close to the river bank, which is densely covered witli thick vegetation. Not 
far from the town, a small stream enters the Benue, and there G, palpaiis and 
G. tachinoule^i swarm in large numbers, wliile along the banks of tlu' Bemn* itsi'lf 
the same two species were everywhere found. One case of advanced sleeping 
sli'kness was seen here, and tins emphasises the danger of having in the vie.inity 
of tlie towm and of the European factory tliiek bush whiedt harbours large 
numbers of (r^ paJpalis, even in the height of the dry season. Mortality amongst 
horses is very high ; one agent of tlie Niger Coin|)any lost three Irom Iryjuino- 
somasis in one year. No GlosiiUf subnhmiUf'Hif iverc seen. 

iUipuna to Aid'pd, 

The road from Bagana to Abajikoro" passes through several small villages, 
over throe small si reams, and <mc moderately Inrge river, the Amar.a, Pp to 

* Shown ou Ihc ma[) us Abajikoiu. 
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(liddtiu Idrezn the eoiintry Is open, witli a few lai'f^e trees, numerous clusters 
of dwarf shrubs, and abundant higli grass. Tim village of Barkumi is on 
the bank of a small stream, while the town of Jgauduni stands on another, 
the Uge. The latter is <',i’ossed l)y means of a large fallen tree and is sur- 
rounded by a dense kiirimi and hero (r. pal pah's occurs in large numbers. 
The River Amara is spanned ])y a bridge about 60 feet in length, whicli is 
situated in thick bush, where G. palpalis was seen. The town of Abajikoro 
also stands on a small stream, the l}anks of which are overhung with dense bush 
as in the case of the others ; there also G. palpalis swarmed. No horses are ever 
kej)t in this locality, except a few in transit to Ankpa. The natives state that 
any horse brought to one of tlu'se villages would certainly die within a few 
months. 

The town of Akwacha is about lo miles due south of Abajikoro. Shortly 
after leaving the latter town the road crosses the River Amara, while towards 
Akwacha are two other small streams, probably tributaries of the Akwacba River, 
which runs into the River Amara, and this in its turn, flows into the Benue. All 
these streams are fringed by dense forest growth which more than probably 
harbours G, palpalis^ altboiigb only at a small river half a mile from Akwacha 
were specimens actually caught. The village of Rgga stands in a thick kuriini 
near this river, and at the watering place of this toum, G. palpalis was seen. 
Akwaclia is a large town on the bank of a, river of the same name ; there also 
G, palpalis were taken in numbers, while even at the rest-house, more than half a 
mile from the town, and in an open clearing, one specimen was caught biting the 
writer at 5.30 p.m. 

Tiie people inhabiting this region are known as Igharas, hut there are also 
numerous Hausa trading settlements. The Siriki, or headman, of Akwacha 
being extremely intelligent, an attempt was made to verify and add to the names 
of hies previously obtained at the various villages. This tribe does not seem to 
differentiate between the various types of biting flies, as do some of the others. 
Any fly which bites they term “unu,’’ but beyond that the only distinction they draw 
is with regard to the animal attacked, for example, “unuanya” is the liy which 
bites the horse (anva=liorse), while ''uiiuefn'’ denotes any fly which bites the 
efa,” nr bush cow.” On being shown large Tabanids, small Tabanids and 
tsetse, the Igaras used any of these three terms to denote one and all of them 
indiscriminately. They, however, distinguish mosquitos under the uame “imii. 
Sleeping sickness they term ‘’ogaulu*’ (nga= sickness, ulu = slocp), while 
enlarged cervical glands they style “ atalahu,” No horses are kept at Akwaclia 
owing to the high rate of mortality 

Immediately outside Akwacha three deep ravines have to he erossed. Thos(‘ 
were practioally dry in Januai-y, but in the w et season they hold streams of 
(mnsiderahle depth. Beyond these is the village of UiRva, and a little further on 
a fafrly large river, the U I’ito, has to be crossed. The nature of the country up 
to this point may be described as thin open bush, but beyond the Urito there is 
an extensive kurinii, which stretches for nearly four miles to the town of Auru, 
This is probably the densest kurimi seen during my tour in Nortlicrn Nigeria. 
Apart from the main road, wliicli runs through it, it is practically imponctraldc 
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without tlie use of axes an<l niatchcts. On ont(>rino' ji one is t'lmseioiis of a fall 
of several (kii’i’OOs in the tempera! ur»', and ex(‘ept in a. ft'W plaees the sini'^ 
rays hardly penetrate, so that the sluide atlhrded I'enders the use. of a helmet 
almost iiimecessary. It was a veritable liauui of tsetse, whieh siniplv swavim'd 
around the ponies and earriers, and were extremely persistmit in their attaeks, 
but at the same time very wary and dilheult to eateli. Ihtth (i jutljufllii and 
G, lonc/ipdlph oeenr tliere. One of these, a. G, hn(jipulp<f}h^ was ohserv(‘d on 
the pony’s neck alter it had hcen feeding tor some tinu’. On beiu^' distuvla'<l. 
it fell to the ground less than a yard away, and so gorged with blood was it 
that it could not cross its wings, nor was it able to tly. Although ouly ahoni 
three feet away from the bush, whieh it endeavoured to resudi, it mana,g('d to 
('Over tliis distance only after four ahoi'tive attempts to tly^ udiitdi rj'snlted only 
ill a scries of long jumps, Aft(U' entering the husli, it settled on the under side 
of a leaf, and rcmainc(i there for some ten minutes, during whl(di time 1 wntehcal 
it and then without any difficulty caught it hv means of its wings. It hardly 
made any effort to escape, but sat on my hand in a comatose condition. 

At the town of Auru, G. palpalU was caught, and the same species was found 
at Oda. The road from Auru to Oda is ex('e!lent, and passes through op(‘u 
hush country. Near the town of Oda, two speeimens ol Ohtysops silacra 
scoured. From Oda to Ankpa there arc numerous long strebdies of dense liiisli, 
blit, although tsetse no doubt exist all along the road, nom' was actually scam 
on this journey. The latter town has lately been made tlie lieadquartm-s of the 
province. The European settlement is situated on the side of a steep hill li^ading 
down to the valley of the River Mabolo, but the sit(' has been eimdemmvl by 
Dr. ]\1. Cameron Blair, the Senior Sanitary Officiw for Northern Nlgm'ia. During 
the rains, the water coursing down the hillside practically floods all tlu' houst^s, 
and drains several feet deep are hardly sufficient to carry it off. lh(( niilifary 
quarters at the foot of the hill, and tlie parade ground are fiv^piently niidm- 
water during this season. 

The rivers and streams which have been hitherto mentioned in this province 
all drain into the Benue, but the Maholo iu the Ankpa ^'^dley runs into ihe 
River Anam bra, Avliich is a trihntary of tl^e Niger, and entews it m/ar ( biitsba, 
in Soutliern Nigeria. 

The bed of the Malmlo is composed iu this region of beaulif\il white sand, 
and the river itself is surrounded by dense kurimi. G, i>n!p«li$ is everywhere 
abundant, and specimens were seen iu the European military rptarters, and also 
in the house in which 1 was stationed, about half-way up the hill. Apart 
theiad’ore from the question of flooding during the rains, the sil(' ot the 
European quarters at Ankpa must be (mndemned owing to its too chis(‘ 
proximity to the pu//w//s-bearing kurimi in the Mabolo vallo). A new '•ib 
has been selected on the high plateau, and although fhciv is a eertain amount 
of clearing already accomplished in this part, (unisiderabl) moie will have* to 
he done in order to minimise the possibility f)f G. pnipalh actually invading 
the European enclosure. . 

Trypanosomiasis in horses is extremely prevalent at Ankpa. Seldom < o 
any live for more than threi^ or four moiillis after then* arrival. I nc 
medical officer who was stationed here kept a horse ali\e foi ^e\(.n uionti^, 
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])ut this constituted a record. Two political officers arrived at Ankpa several 
days before iny visit. They left Lokojaj each having a pony, on the 2oth of 
Dcceml)er. Tliese ponies were examined at Lokoja before leaving, and w^ere 
pronounced as evidenth' free from trypanosomiasis ; yet within ten days of 
their arrival in Bassa Province both showed distinct symptoms of this disease, 
ddic only part of the Province traversed during this time was the main road 
from Ghebc to Ankpa. One of them had been sent aw^ay before my visit to 
Ank]mj l)ut, on .Tannary 7th, the blood of the other was fonnd to be swarming 
with trypanosomes. Through the kindness of the owner (Mr. Smith), this pony 
was lent to me for my interpreter, who was unable to walk, and it aeeoinpanied 
me to Ghcbc. Prior to this, nothing had been done in the way of treatment, 
hut during the journey to Glicbc it received full doses of arsenic and merenry 
daily. Owing, perhaps, to the advanced stage of the disease, the animal showed 
no signs of improvement, but rather the reverse, and although 1 was unable to 
follow 11 ]) the case I am of the opinion that it also fell a victim to trypanosomiasis 
in Bassa. 

It may he worthy of note here that my own pony, which accompanied me 
from the middle of November throughout my tour to Kateri, down the (xarara 
Biver and through Bassa, and which was dosed three times a day with mercury 
and arsenic, show^cd no trace of trypanosomiasis wdien I sent him back to 
Zungeru from Lokoja in the middle of tlamiary. 

Ankpa to Ghehe. 

The distance from Ank])a to Lafia is about tiventy-one miles. The road rims 
tlirough very thick bush practically the wdiole way. At Amakiitu, about nine 
miles from Ankpa, there is a small stream, and there G. palpaUs occurs. From 
Amakntu to Lafia no water is crossed until about a mile from the rest-house, 
where a stream of considerable size, the Okura, about 40 yards wide and 2 feet 
dee]) in the dry season, flows to the Anambra. The town of Lafia practically 
commcmais here, and is scattered in groups of about a dozen huts over an art'a 
of more than 2 miles in diameter. The bed of the river Okura is very sandy, 
and the road for over half a mile from the ford is composed of very fine sand. 
The rest-house is situated on the edge of a kurimi, where there is a ford, and 
where the natives wash and obtain their water. One G. polpalh was caught at 
7.30 a.m. in the rest-house, a distance of 100 yards from the kurimi. It would 
he w^ell when this camp has to be rebuilt if it were removed some considerable 
distance furthei’ from the kurimi. T spent several hours at the ford of the Eivor 
Okura, a tributary of the Anambrg, in the kurimi where there was a continuous 
])roc(‘ssion of women coming and going, and at all times G. palpaUs and Chvysopn 
sihicea were abundant. The hush was very high and dense and the sun’s rays 
hardly penetrated to the watering place. When no women were actually at the 
water, the majority of the tsetse retreated to the bush, and only an isolated 
specimen or two could he seen, but as soon as any women came to draw water 
they were immediately attacked. Never did I sec any woman come and go 
without a tsetse alighting on her. This part of the native women’s work conse- 
<[uently renders them much more liable to infection l>y tsetse than is the case 
with the men, whose duties keep them more on the farms and further from 
tsetse-haunts, 
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The country from Lafia to Ogunii, a distnin’c of about 12 mile?, is covered 
with moderately thick bush which in a few places resemhlcs the kuriini typo of 
growth. !No stream? are crossed on this trek. For a])ont lialf-way, the Kiver 
Okura runs practically parallel with the road at about 300-400 ynrds from it. 
About 3 miles from the town of Ognmi in a kurimi, where the natives obtain 
their water, several Q. palpalis were caught in the afternoon. From Ogumi to 
Aiyangba, the road passes througli the same type of eomitrv as tliat described 
between Lafia and Oginni, but tlnu’e are more kurimis. 

The town of Aiyangba is large but seattcred, as is the ease in nearly all tlie 
towns in Bassa ; it stands near the top of a slight elevation. The nativi's ol)tain 
their water from a pool in a very dense kiirimi some two miles distant fnnn the 
town. There is no running stream, but the pool, which must have its origin in 
a spring, contains water more than snthoient for tlie town throughout the wliole 
of the dry season. The shade at this pool is very dense, and the temperature is 
several degrees lower than in the open. G, palpalU and Chrpsops iilavea swarm 
around the women drawing water ; of tlic latter species forty were eauglit in 
one hour. The notes made with regard to the ford at Ogunii were still further 
emphasised at Aiyangba. One G. palpalis w^as caught in the rest-hou.se at 
Aiyangba, and, as has been recommended for Lafia, this earnp should be removed 
further from the kurimi towards the toAvn. The only advantage of having it in 
its present position is the proximity of the water su})ply, hut this must essentially 
be considered as secondary to the avoidance of tsetse. 

After leaving Aiyangba no further water is seen until Dckina is readied, 
'fhe first part of the road passes through dense hush immediately followed liy a 
long stretch over a bare latcrltc outcrop, Avhile towards Dekina the country is 
more parkdike in character, and the road is very uneven and undulating. Tlie 
bush around the river at Dckina is very similar to that at Aiyangba, hut tsetse 
are not nearly so abundant. At the river itself, G, pitlpalis was found, and 
further removed, in the more open park-like country, G. tachinohlrs occurs. 
The town of Dekina contains three separate settlements, Hausa, iglmra and 
Bassa Como, comprising in all betw^eeu 300 and 400 lints. It was the head- 
(juarters of the province before Ankpa. 

The country towards Taketti continues parkdike or wooded, Imt there is a 
considerable amount of rocky ground. Tbvo streams occur on this road, om^ at 
the village of OloAva about four miles from Dekina, and another at Ajebela, five 
miles further on. About two and a half miles i'rom Taketti, there is a very 
steep sinuous rocky descent into the valley of the f^iger, but the river itself is 
distant some fifteen miles, The toAvn of Taketti stands on a stream of consider- 
able size which is bridged, i^o tsetse or other biting flies Avere seen at any of 
the streams crossed on tills journey. 

The road from Taketti to Ghehe is good and passes through undulating payk- 
like country, but not far from Ghebe a deep broad river, probably a creek from 
the Benue, Avith outlet into the Niger, lias to be crossed by canoe. Tliere is 
considerable eiiltivatiou around this region. 

Ghebe is a large toAvn of over 1,200 inhabitants, and fi'oni its .dtuation, almost 
opposite Lokoja, with ivliicli there is considerable trade, is probably the most 
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important in the province. No tsetse were seen at Ghebe, but this is not sur- 
prising, as the bush is very thin. It is highly probable that they occur during 
wet season. 

The foregoing notes on my journey through the Province of Bassa, embracing 
as it did about 140 miles, and covering the two main routes from Ankpa, the 
capital, to Bagana on the Benue in the north, and westward to Ghebe on the 
Niger, may serve to indicate the general types of country which occur in this 
province. The rivers and streams between Bagana and Ankpa run into the 
Benue system, while those between Ankpa and Ghebe drain directly into the 
Niger. 

The only blood-sucking flies caught or seen were Glossina palpalis, G. 
tacliinoides, G. hmgipdlpis and Chrysops silacca. C. silacea was found at Oda, 
Lafia and Aiyangba ; G, tachinoides at Bagana and Dckina ; G. lonyipalpis 
only at Auru ; while Glossina palpalis occurred at practically every stream or 
pool examined, where there was a dense growth of shady hush (vide Map), 
With regard to G. lonyipalpisy it may be noted that this species had previously 
been recorded from Akwacha by Dr. G. J. Pirie, who found them “in the denser 
bu.sli patches along the small watercourses.'’ He added “ trypanosomiasis both 
of animals (horses and dogs) and of man exists at Akwacha, especially in the 
rainy season, from May to October,” It is somewhat strange that he found this 
species “ rather numerous,” but caught no G, palpalis^ w^hereas at the time of 
my visit G, palpalis was much more abundant, and also much more widely 
distributed. 

Jn such a type of country as occurs in Bassa Province it is very difficult to 
indicate bow the chances of attack from tsetse may be abolished or even 
diminished without involving enormous labour and expense. At the same time 
villages such as Egga, which are situated in the centre of a dense kurimi ought 
certainly to be removed into more open country ; the fords on the main routes 
from Bagana and Gliehe might with great advantage be cleared of the 
surrounding bush ; and the wells and streams where water is drawn for the 
villages ought to he cleared, in a similar manner. Several of the rest-camps are 
too close to the neighbouring kurimis, and, when being rebuilt, should be moved 
further aAvay. As these improvements could be carried out by the inhabitants 
of the province through the various headmen with very little trouble, some 
attempt should be made to have them effected. The European settlement at 
Ankpa is much too near the Mabolo kurimi and, even if for no other reason, 
ought to be removed to a site on higher ground, and separated from the 
surrounding bush by at least 200 yards of clearing. 

Mention has been made of, the enormous amount of try])anosomiasis which 
occurs, and the impossibility of keeping horses almost anywlierc in tliis province. 
When it is remembered that the only three species of Glossina whicli have been 
foutd are palpalis^ iacidnoides^ and longipalpis^ 2 i\id that the last-named is confined, 
so far as one can judge, to the Akwacha region, and that the only locality where 
tachhioides has been found away from the I'iver Benue is Dekina, the rpiestion 
naturally arises : — What is the carrier? The evidence seems to point to 
Glossina palpalis^ but even were this proved to be the case, the })roblem would 
not end there. The further question would arise : — Where does the infe(‘tion 
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come from ? When wc take into consideration the small nmnber of horses which 
are brought to this province annually, and Iho extroniely short interval which 
elapses before these sliow symptoms of trypanosomiasis and die, we must 
conclude that, whatever he the carrier, the percentage infected must bo large. 
It seems hardly possible that the infection emdd he. carried, in the eirenmstances 
quoted, from horse to horse, but if this be so the infected insect nmsl remain 
infective for a very long time. More probable, however, is the hyiKWhcsis that 
the insects become infective from some other source, such as game, but as this 
has been neither proved nor disproved it opens up a fruitful line of resear<‘h. 


V. KECORDS OF BLOOD-SUCKING INSECTS AND OTHER 
ARTHROPODS FROM NORTHERN NIGERIA. 

The majority of the insects mentioned in the following list Imve already l)een 
referred to in the preceding pages, but it might he w'cll to tabulate these for the 
sake of completeness. The table will also form a guide to any who may he 
interested in this wovV and serve to shoAV what species may be expected, but it 
must bo borne in mind that in all probability this list is very far from complete, 
especially as regards the more northerly parts of the Protectorate. 

In the majority of the species the records are far too scanty to admit of any 
discussion of their distrihutloii, so that I propose to leave this over until more 
data are forthcoming. I may also add that several new species from Northern 
Nigeria await description and these have not been included in tlie following list. 


Order DIPTIMIA. 


Anopheles icelkomei, Theo, 
Mpomijia cmialls^ Loew. 

,, Giles, 

unihrosa^ Theo. 

,, nw'shalV^ Theo. 
fiavicosta-^ Edw. 


Family Culicidak. 

Section Anophelina. 

MyzorhijneM'iis Gtf. 

1 „ p((iud/.s, Then. 

I JS^i/Morhi/iirlu/s Giles. 

pliaroenus^ Theo. 
Kqnainosiis^ Theo. 
iwit.-iojo’, Edw. 



Section Cuhcina. 


Aedomyia cntnsiH‘U(, Knab. 

Ihnksinella luteMeralis, Theo. 

Culcx licem, Theo, 

,, duttoMi, Theo, 

„ fatiijans, Wied. 

,, gralKtiiii^ Theo 
„ (fulartij Blanch. 

„ inmliosus, Theo. 

., qmisigelkUis^ Theo. 

„ iiyvipes, Gr. \u.fmca, Theo. 
„ mhiiMus, Theo, 


Trirh orh ynchus { (M kmv/m) 

Theo. 

Indhurla udnWhiiiinfomk^ Xewst. 
Xlaiisoniindcs wd/ormis, Tlieo. 

Mueidfis itmcidm, Theo. 

UecAoniyUh hhnnmhfdi^ Iheo. 
Slf^fluinyid Iheo. 

fiiHcifil'i, Theo. 
qeheleine/iusj Tlieo. 
surjens^ Theo, 

Inejnorhjnehis aisiaius^ Theo. 
'loxorhiinchiks hrmpnlpis. Theo. 

E 2 


22086 
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Family Tabanidae. 


Chrysops (lhtmctl 2 )emm^ Aust, 

Tahanm d'ltaen'mtus, Atacq. 

„ Hlacea^ Aust. 

,, famiatus, Fabr. 

f faematoprita hdlntifrom^ Aust. 

,, j, var. Aust. 

„ cordig^ii'a, Aust. 

fnmpen, liic. 

„ decora, Walk. 

„ gralu^^ Loew. 

„ grac'd} Aust. 

' ,, hif'rpfiii, Macq. 

,, laccHiicn^^ Aust, 

i ., Jarcrani, Pure. 

,, jMUid'ipmuisi,, Aust. 

i ,, nyame, Ric. 

„ Aust, 

,, Walk. 

„ puiuen^, Aust. 

., 2 )et'tineif!<, Aust, 

,, ienmcrus^ Aust. 

; „ ' pluto^ AVied. 

„ ViUata, Loew. 

^ ,, ruficruif, P. do B. 

Hqypocentrum tri thamlai no) ^ Kewst. 

I „ f^c.cedens, Walk. 

„ ver^kol())\ Aust, 

j „ mhampisius, Ric. 

Pangonia inqipdlu, Jjieiin. 

! ,, snfis, Jaen. 

Phinomym stimidanii, Aust. 

,, faofinlay P. tie B. 

Tabanm africamis^ Gray 

; .. ihoracinti^ P. de l». 

„ alblpalpm, Walk. 

i ,, trill iotfiSf}, Aust. 

„ higuftalus crocem, Sure. 



Family ATijscidae. 

Sloinoxys hrtinnijjcs^ Griinb. 

Glossina fnmij Walk. 

„ calcitrans, L. 

,, l(>ng}])alpis, Wied. 

., hiornata, (Ti'niib. 

„ ‘palpalis^ R.-D. 

„ 7i}gra^ Mac(|. 

mbmoratUim^ Newst. 

Lyperns/a minuta, Fezzi. 

1 ,, faclii)i()}def<, AVestw. 


Family Hippoeoscidae. 

Hippobosca cameUna^ Leach. 

1 Hlptpohosca 7nacttlafa^ Leach. 

„ fnmc'illom^ Leach. 

1 


Order SIFIIONAPTEIIA. 
Family ruLTciDAE. 

ClenocepJialm cauix, Dug^'s. 

Family S a iico p s y lltb a e. 

Dermaiophilus peneimn.^, L. 


Order ACAIU. 


Anihlyomma rmttallly Dilnitz. 

* „ variefiatum, F. 

ApouomuM exornatum, Koch 
JfaemaphysuUs leachl^ Aud, 
Uyalomma aegypUum^ L. 


Family IxODiEAE. 

JUiip'iavphuhiH frppfimlkulutuSy Ncum. 
,, simyuineu^y Liitr. 

I „ siw'HWj Koch. 

„ Nciim. 


OrnUhodorws Bav'ujnyt^ Aud. 


Family Akgasidae. 



RESKAUCJl IN liUITISll WEjsT AElilCA, 


;U7 

VI. NATIVE NAMES FOR (NSECTS AND DISEASES 
CARRIED F.Y THEM, 

The study of the native iiaiues oF blood-such ino' iiisi'ct.s Is Fniui^lit with many 
ditticultieSj an, more often thau not, one name is used to include insects of 
very different groups, while again in some pliicos ditlerent species have special 
names and these names do not always coincide. 

So far as I was able to gather, the llausa names are as follows;— 

Mosquito Soro. 

Tsetse = Ihn^abaji. 

Small Tabaiiids (sometimes also Tsetse) - Gudanchi/.a (i.e. biling ilies). 
Ill Igara 

Mosquito ~ Iniu. 

Any biting fly = Tlmi. 

Large Tabanlds = Umiefa (cfa = biisli cow). 

According to Dr. J. M. Dalziel, the native names in ilic Sokcito Troviuce, 
where he has spent a considerable time, arc 

“ Glossina app.^ Tsandc or Cbeda (Zamfara). 

T'abanus spp.^ Bobua or Knjcn-giwa (generally the larger spci^ies sncli as 
T. hifpiUatus, but commonly used for any Tubanus). 

Haematopoia spp. (and Chrpsops)^ recognised bj^ the natives liy their 
dappled wings, Knjen baima or Samballko (Zanifara), 

N.B. — The name Barabaji is correctly used only for Hippolma/^ bill is 
sometimes applied to practically every different species of biting tly, even 
the tiny Lyperosia minnta.^’ 

Just as in tJie Gambia,"' most of the tribes in ^^ortlicrn Migxu'ia distinguish 
the lethargic stage of trypanosomiasis from the eailicr stage, which is 
characterised by the presence of “ bumps in the neck ” or enlarged cervical 
glands, thus : — 

i Tribe. j “ Buuips." Sivkiu.'ss. ; 


Chiweu will (sick neck) 
I Fiitugi (patu = neck) 

[ Atogbe 

Atalahu 


In the above names for sleeping sickness ihe lirst w’ord in every case sigiiiflcs 


(’liiwDii berivhi. 
, Fut'i ello, 

; Uku warn. 

: Oya iilu. 


“side,” and the second word “sleep.” 

Trypanosomiasis in horses is known at Umaisha by tbo name of Chiwou-agima 
wiiicli is literally “ sick-swelling.’’ 


VII.-THE GENUS GLOSSINA. 

Five species of this genus have been found in Northern Nigeria, namely. G, 
palimlis, G. iachimides, G. lowipalpls, G. fusc at and one other wliioli fo r the 

Bull. Eiii lies. II, pfc. 3, p. ‘iTJ, ■ r i r* • i 

t G. /asm has been recorded from lie and between Poiuia ami Allu in Ivabba Province, but 

none of these places have I been able to locate. 
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present must remain doubtful. Professor Newstead iii a recent paper 
differentiated between G, morsitans^ Westw,, and G. sulmorsitans^ Newst., on the 
strength of structural differences in the male genitalia, but furlher added that 
these two species could be distinguislied by the abdominal markings, as 
follows * 

In G sufmor.ntans “ the transverse black abdominal bands are 
(a) much more clearly and sharply defined ; 

{!)) equally and more narrowly Interrupted in the median line on the third, 
fourth, and fifth segments ; 

(c) slightly rounded medially and suddenly tapering towards the lateral 
margins. 

In G, mor sit alls the bands are : — 

(a) not so sharply defined medially ; 

(/>) unequally interrupted in the middle line, the space between the two 
divisions of the band on the third being much greater than the space 
between those of the fifth segment ; and the dark colour gradually 
shading off into the pale colour forming the median line ; 

(c*) broadly rounded medially and very gradually tapering towards the 
lateral margins.” 

It is noteworthy that the types of this species were obtained at Kataguin in 
Northern Nigeria, co-types in Northern Aslianti, and additional specimens 
in Ashanti and at Baro in Northern Nigeria. Numerous specimens from these 
localities are now in the possession of the Entomological liesearch Committee, 
but althougli a careful examination of these reveals that the majority of them 
undoubtedly present the abdominal markings ascribed to the species submvrsitaris, 
many also show the characteristic markings of G. inorsitans, while all 
intermediate gradations may be found. The specimens in the National 
Collection in the British Museum from other West African Colonies also 
emphasise this point. 

Consequently, it is not premature to say that, should this species be distinct, 
it cannot be separated from G. inorsitans by these external characters, nor for 
the present are any others available. But, on the other hand, we may take 
account of the male genitalia, which must, as in other groups of insects, be 
regarded as characters of taxonomic importance. 

Professor Newstead has separated these two species on the form of the 
“superior claspers,” and the distinctions as shown by him^ provided they are found 
to he constant and not linked up by intermediate forms, as in the case of the 
abdominal markings, certainly justify tlic establishment of distinct species. 

In order to see if such a grouping were possible, I dissected the male genitalia 
of a large number of specimens from both West and East Africa, including 
specimens from the same localities as those examined by N e’wstead. This exami- 
nation revealed the fact that it was possible to divide them into two distinct 
groups, and further, these groups corresponded with the geographical distribu- 
tion ; in other words, the sidmorsitans type of genitalia (as defined by Newstead) 
v/as found only in the Nigerian, Gold Coast, Gambian, Senegambian and 


^ Bull. Ent. Res. II, pt. 1, p. 33. 
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Congolese specimens, and tlio momftais type only in the Must African specimens. 
It is (pilto possible that if a larger iiunilier bo exainined intermcdiatti forms 
may be found, but in default of this, and tor the reason given in a previous 
paper p, 297), T have decided to regard the Nigerian form as 

and as sncli they arc recorded in this rc])ort and shown on tlie aet'ompanying map. 
It may be, and probaldy is, the taiso that iL .'ifthmor,<ituns is tlu‘ ^v<^s^el•n bn-m 
of the eastern (t. as G, loiKjipnlpis is the western form of the 

eastern G, pallidipf/s. 

As already stated, all authentic records, iiiclnding tlioso in the National 
Collection, liaA^e been incorporated in the aceoin])anylng map, hut sev(Tal locali- 
ties given on the labels attaclied to some of the specimens arc so vague as to 
defy localisation by means of the ]mblished maps, and these arc now atlded in 
the hope that those better acquainted with the districts menlioncd may be; able 
to funush fuller information with regard to their pi'ccisc position. 

G. palpalh . — Kabha Province; (Ibcliho, Oso, Aknmbii, Tpesi, Obutii, 
Otnn, Oslii R, Poinla, Tfe, between Isua and H'era, between Iblllo and Ate, 
Ekon, between 0])epe and Edoka, between Oju-pc and Imiakebu; Rebna, 
Bade R., Banclii Province, N. Nigeria 2000 ft. ; Zngabntu, Nassarawa 
Province; Epa, Nupc Province ; Glendenne ; Znguleba, »)ega ? District. 

G. tacJdnoides, — Adiale, Rassa Province; Niger River hetw('on Yaiitalah and 
Borgu ; Bebua, Bade River, lhauehi Province; Woln R., near Siram ; k'bnrii, 
Kabba Province ; half-mile S.E. of Alanjo, Hadeija ; in swamp W, of Ivngi’i'n ; 
Marama ; Kabuk ; Kontagora R., between iMudangi and Adala. ; Adala. 
Kontagora R, ; Ihtkim, Kilengc R. ; Nairanewu, Benue R. ; 8hari IE il(Ra, 
Lake Chad; Gonlfei on Shari R. ; Shodii R. ; Sokwa ; Alo R., WE Marghi 
District, Bornu. 

G, stihmorsitauii. — Gwayo, llorin Pi'ovince ; lialf-mile S.E. of Alanjo, liaideija; 
swamp W. of Kiigeru ; Alarama ; Kabuk; Kontagora River, between Mndaiigi 
and Adala; Adala on tlie Kontagora River; near Daraja, Ivojitagora Pi'o- 
vince. 

G, Ioiu/ipalpi6.-~I)ohA\v^ Kabba Province. 

1 do not propose, in the present paper, to discuss the distribution of tlie various 
species of Glosidna as I have already d(ailt, in (kapters 1 and 1 T, with tlie 
factors which Inliucnce such distribution : and fiii'ther, because our knowledge 
of this subject is not yet complete eiiongb for any genm'alisations. At the same 
time, 1 should like to point out a few of the outstanding deduetions to be drawn 
from the present study. 

(a) G. palpalis is confined to the Niger-Benue River system, and lias not 
yet been found in the region of the Lake Chad system. Ihis species also 
diminishes in numbers in the drier regions, 

[h] G, tachmoides is found all over the Protectorate, but is more especiallythe 
predominant species in the north. 

(c) G, s 7 ihmorsitans is also scattered all over the Protectorate, but is more 
intimately associated with G. tavkhioides than with G,palpidu, 

(d) G. hmjipalpu is essentially a Southern Nigerian form, and is found only in 
the provinces bordering that Colony. 
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(e) G.fusca is also a Soutliern Nigerian species, and so far has been seen only 
in the Kabba Province. 

(/) In the various species of (jlomnay as also in nearly all other species of 
insects, there is a gradual ditninution iu size and a gradual tendenej^ to become 
paler in the northern parts of the Protectorate, ^vlicrc the country is more open, 
the dry season is of greater duration, and the inhueuce of the dry hot harmattan 
is more intensive. 

I hope to deal at greater length with the question of the distribution of the 
various species of Glossina as shown in this Protectorate, after ray report on 
Southern Nigeria, when both Colonies may be regarded as one geographical 
unit. The same applies to the bionomics of tsetse and the other blood-sucking 
hies mentioned in this report. 

I have added the following extracts from reports by medical officers in the 
Protectorate as these extend our knowledge of the distribution of Glosdna in 
regions I was unable to visit. 

Dr. J. M. Dalziel, reporting on a trip made in December, 1910, in the Sokoto 
Province with a view to “ making inquiries in regard to the distribution and 
prevalence of tsetse in that neighbourhood,” draws the following conclusions^ : — 

(1) On the main road between Anka and Banaga tsetse-flies are found at the 
following localities (a) Byassa, 15 miles south of Anka and 2 from 
Bajega — G, morsitans ; (6) In the three-mile belt of high woods 
beginning at 6 miles south of Bajega and ending at 3 miles north of 
Banaga — G, morsitans ; (c) Fassa, a tributary of the Banaga Fiver, 
2^ miles north of Banaga — G. morsitans and G. tachinoides ; 
(d) Matakwri ravine near Daraga — G. morsitans. 

Pi) They are found in streams or in the bush away from the main road at : — 
(«) Korammar Beji, near Bajega — G. morsitans and G* tachinoides ; 
(0 Korammar Karawai, near Bajega — G. morsitans; (c) west of 
Banaga, from the stream Fulani through the bush to Kainkenni, 
4 miles from the town — G. morsitans, and in places G. tachinoides. 

He adds, ‘‘No native admits that tsetseffiies are found north of Anka, 
75 miles by road from Sokoto, and I think they are right ” but some of the 
smaller Tabanidae are found as far north as Sokoto. 

Dr. C. W, McLeay, writing to the Principal Medical Officer (18.1.10), says 
with regard to the Ilorin Province ' 

“(r. tachinoides are plentiful on the Niger between Oguduand Jebba— at Jcbha 
itself G. morsitans is found. Morsitans occurs also at Ilorin and Pategi and a 
main belt crosses the Ilorin-Pategi road at Zambagu. At Orimope, Omu, Awtini 
aud Osi 6r. tachinoides were caught by Asst. Eesident Bryant, I think this 
fiy.must be very generally distributed over the southern portion of the Province 
and towards the Kabba country.” 

Capt. F. E. Bisseli, F.A.M.C., writing from Bauehi on Dec. 7th, 1910, 
reports that he visited Bebua, altitude 2,200 ft., two days’ march from Bauehi, 


* Where possible, these records have been included on the accompanying map. 
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on Kovciuber 30tl^ iiud in the vicinity of the stivani wiiicli passes tliis town 
caught ton G. tacluno'nks aiul three G, luiliialh, lie fiirtiuM- adds If 
sleeping sickness did exist in Bcbiin it luis disappeared now. Chitlle Irvpinu*- 
soiniasis does still exist lu a certain extent. Bclma, for some reason wliieli 
it is not easy to explain, is apparently an isolated pateli of the distrhd 
infested with Gtossimi.^^ 

VIII. PROTOZOAL DlSLASKy LN MAN AND DTllKR ANMMALS. 
Malaria. 

As in the other West African C'otonies. tliis is by far (lie most j)revalent inseet- 
borne disease in Northern Nigeria, but of recent years the nunilu'r of eases has 
been gradually diminishing, owing in part to the extensive iise of tpnnine as a 
prophylactic, and further to the measures adopted to dl’ect a diiiilniition in llie 
number of mosquitos. The importance of tlie latter is now miiversally nrognlsed, 
and much effective work has been done in tin’s dirci'tion ])y the iMedical Dc-paii- 
nient. In order to stn^ngtlien its jjositioii in this matter, legislation is necessary, 
so that when once the sanitarv oificcr has direetfid attention to any delieieney it 
should he made a punishable offence if tliis is not remedied within a, ri'iisonable 
time. 

Yellow Fever. 

So far as I could ascertain, no actual case of yellow fever has been repoi'tcd 
from Northern Nigeria. But in view of the fact that it has recently been 
admitted that yellow fever is endemic in \Ve,4 Africa and has been Te})orted 
from Southern Nigeria, and also that ^tegomijid fasdaia lias hcaai recorded from 
Lokoja, Baro, Geidam and Sokoto, in Nortliorn Nigeria, stringent measures 
ought to he adopted to try if possible to exterminate this ])est. It is now well 
known that this mostpiito docs not breed in large expanses of wiiLer or swamps 
but prefers small collections ol; water, siudi as one finds in tin cans and other small 
vessels. For this reason the disposal of the inevitable empty tins and such like 
is a matter for serious consideration, and it is to the individual houses and 
compound.^ that attention must he directed. Uiifortnnatcdy in many cases the 
compounds around European bungalows are very often not Iree from such small 
receptacles. Some attempt should therefore he made to have these collected 
regularly and hurled, and to aid the sanitary officer in this work it should be 
made a punishable offence to have any such receptacle lymg withm a compoum , 
and that even in the dry season. The gutters on the bungalows retaining, as 
they do, the collected moisture from the evening deiv on the roofs, 'vhen not 
carefully supervised, often hold sufficient water for Stegimyui to breed. Ihese 
ought to he properly sloped and regularly cleaned so that such co ections o 

water would be impossible. ^ 

It is unnecessary here to enter further into tins matter as an instruc ive 
article by the late Sir Rubert Boyce on this subject has already appeal ti in tiis 
Bulletin." _ _ 

^ Bull. Ent. Res. I, pt. 4, pp. 233 ■••203. 
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Sleeping Sickness. 

There can be little doubt that sleeping sickness is endemic in many parts of 
Northern Nigeria, but the actual delimitation of these areas is a very difficult 
matter. The occurrence of one or two cases in any village or town does not in itself 
justify the conclusion that that place is an endemic focus. For example, a case 
of sleeping sickness was discovered at Maidugurl, but after careful enquiry it 
was practically proved that the infection was obtained near Loko on the Benue. 
To regard Maiduguri, therefore, as a sleeping sickness area on this account 
would be erroneous and misleading. 

Apart from this, however, one European died of sleeping sickness contracted 
either on tlie Garara River or in Bassa or Kabba Province, and cases have been 
recorded in po’sons who have never left their native district. Of course it is 
possible that the infection might liavc cornc from another locality, but in 
default of any definite information on this point we must regard these areas 
at any rate as suspected foci. These have been indicated on the appended map, 
and the following notes may serve to show how scanty our knowledge of this 
subject is, and also emphasise the necessity for an extended survey being organised 
to ascertain the precise distribution of the disease. When this is done it will in 
all probability be found that sleeping sickness exists in all the southern proviuces 
aud practically throughout the Niger-Benue river system. It has been reported 
from Sokoto and Katagum, but if cases did occur there it is probable 
that tliey were introduced. I have ]Mirposely excluded these from the map 
as the likelihood of these places being endemic foci is extremely remote. 

According to the Medical Report for 1906 four cases, all natives, were 
recorded in that year, and the following note is added: — ‘‘Trypanosomiasis is 
fairly common in certain parts of the Protecto7*ate. Most cases were found on 
the banks of the River Benue and in the Bassa Province.” 

In 1909 three cases were found in natives. “ There is, however, considerable 
evidence to show that the disease is not uncommon on the Benue, but the portion 
of the Protectorate where it is said to occur has not yet been thoroughly 
examined. It is apparently confined to small areas and has never assumed the 
form of epidemics such as have occurred in East Africa.” 

Dr. J. W. S. Macfie who accompanied me during my trip in the Garara River 
district, says, “ As the result of the examination of 952 persons in twenty-seven 
villages on the Garara River no case of trypanosomiasis was discovered. 7T per 
cent, of the people wei‘e found to have a slight enlargement of the cervical 
glands. From the statements of the headman at Izon, which is on the Nassarawa 
bank of the Garara, it would appear that sleeping sickness was once prevalent 
there but that it has completely disappeared in recent years. From the report 
of the Resident it would appear possible that sleeping sickness is not uncommon 
in Agaie but not in epidemic form. One of the cases detected at Bare last. 
September (1910) was a man from Agaie.” 

With regard to the outbreak in Baro referred to, in which five cases were 
found, Drs. Ingram, Morrison and Macfie say; — “ We are of opinion that the 
occurrence of trypanosomiasis is sporadic in Baro. There is, however, to judge 
from the prevalence of Glossina palpalis at this season of the year (August), no 
reason why it should not become epidemic.” It must be remembered, however. 
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that Baro h the tenuinns of; tlie Baro-Kau.) UaiUvay. ami (hat lar^v iiunilmrs 
of uativos from all parts of the Proteetorate are mmoVeaaUNl iheiv. in i'xmwum 
with the railway Avorb. Consequently it is vorv ilitHcuh to suv whether the 

infection Avas actually contracted at Baro or hol'orc (hoc natives ever eanie, to 

this toAvn. One of the eas(\s Avas from Ao'ale. another from Sitnau Leone. 

Sleeping si(;kiiess has hcen repoifed from Bebiia :il)i)iit .‘hJ mites from Bauehi» 

but Capt. Bissell, It.A.M.C.. Avriting on a visit to (ha! region in Deeeuibrr 

1910 , says i if sleeping siekuess did exist at Behiia it lias now disappeared,'’ 

As has already been rnentioiKMl, one ease of Imman trypanosomiasis was found 
at Kateri, ami in another part of this rc])orl- (mrtain reeommendatioiis liave l.ieen 
suggested. 

A segregation camp has been inaugurated near Zaria, and from tiu' [mint o{ 
vicAV of transport this region is satisfactory, provided suitable mosquilo-proof 
vehicles be used in transferring infected casi^s, a precaution Avliieii was adopteil 
in the case of those found at Baro. On the other hand It might, have been 
better if a site could have been selected in the Lake Chad area, whiih, so far 
as can be ascertained, is a j^^^/ynbVfrec region. Tlie iimnber of knoAvii casos is 
at present, however, very small, and it is not necessary to condiiel simh a eamp 
on a large scale, but should at any time an epidemic bwcak out the (pirstion of 
establishing a camp near Maidiiguri might be considered. 

An ordinance ought certainly to be proniidgatcd cmpOAVcriiig the Kcsideiit on 
advice from the Medical Officer to have patients siitlering from ti-ypaiiosomiasis 
removed to tlie sleeping sickness camp. 

It is more than probable that the natives of West Africa have acquired a Iiigli 
degree of immuriity in regard to this disease, but this docs not in any way justify 
less stringent measures being adopted. In fact tbe revei'se is the case, iiiusmuch 
as immune natives nnuj act as reservoirs and tlms be a positive source of danger 
to the European population. For this reason every effort sliould be made to 
segregate the infected and to reduce the (diaiices of transmission by judicious 
clearing in order to effect a dLiuinution iu the number of Olomna palpalis which, 
so far as is known, is the only carrier iu \\ est Afi'ica, 

Trypanosomiasis of Stock. 

(d) Trypanosomiasis in horses and cattle is very prevalent, and this iliscasc 
accounts annually for a heavy mortality. In this connection I would di'aAV 
attention to the cases cited foi' Lokoja, Zungeru, the loAvcr Garani Liver and 
elsewhere in this riqiort. In the case of Lokoja it is no exaggeration to say 
that sixty per cent, of the horses brought into the town de\ elop trypanosomiasis 
Avithin a year, and of these fifty per cent, die of this disease Avithin tlic same 
period. Further, it is practically impossible to keep a horse in the Bassa 
Province for anything approaching a whole year. ^ 

There would appear to be tAvo different forms of trypanosomiasis, Avith distinct 
clinical systems. 1 have found both Trypanomna max and Tniptumoina bnim 
in the blood of horses, and although T. seems to be the more common, 
T. hnicei Avould appear to he the more virulent. But here our knOAvledge of the 
suVcct cmds. It is practically certain tliat mfectioii is nut ahvays carried iiom 
horse to horse, as has been shown iu the case of Bassa, and therefore we have yet 
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to fiiitl the reservoir. Consequently a fruitful line of research lies open ami 
would well repay investigation, namely, the discovery of the animal or animals 
which act as reservoirs of the trypanosomes which are responsible for the 
mortality amongst horses, and the insect or insects which convey the infection. 

Piroplasmosis. 

Piroplasmosis has been found in dogs in Zungeru, and it possibly also occurs 
in the Katagum district. N o definite case of this disease in cattle has been 
recorded, hut it must he remembered that practically nothing has been done to 
investigate the disease or diseases which kill off the cattle in Northern Nigeria, 
and although it is almost certain that trypanosomiasis is the chief factor, it is 
not improbable that some of the deaths are due to piroplasmosis. 

IX. EEMEDIAL MEASURES AND RECOMMENDATIONS. 

At various points in the report, when discussing individual localities, 1 have 
indicated certain lines of action wliicli might profitably be adopted, so that it is 
unnecessary again to enter into these in any detail. At the same time it might 
be advisable to recapitulate the more important items, as some are applicable to 
widely different localities. 

Although recognising the immense advantages accruing from the extension of 
railway systems in opening up such a rrotcctorate as Northern Nigeria, one 
must not overlook potential dangers, and not tlie least of these is the possibility 
of extending the range of noxious insects and the introduction of inscct-borne 
diseases to areas previously free. The same applies, though probably to a 
greater extent, in the case of river transport on launches and steamers. 

Consequently every effort should be made to minimise such risks, in the case 
of railways, by clearing large spaces in close proximity to the permanent way in 
areas known to harbour such insects as are proved to carry, or suspected of 
carrying, pathogenic organisms. Until this is done the transport of cattle and 
horses in open railway vehicles is attended by grave risks, and it is certainly 
desirable that the trucks used for conveying these animals should be rendered 
mos([uito-proof. By this means horses and cattle might ho taken from one free 
area to another without infection, a procedure at present impossible. In the 
case of passenger traffic this would be impracticable, and the only solution of the 
problem is extensive clearing. 

The case of river transport is very different, as certain factors, such as 
‘‘ bilge- water,” which cannot be avoided, have to be taken into account. 
There is no doubt that mosquitos, and amongst them Stegompa fasciata, do 
breed in such water. Only by careful supervision and the free use of oil can 
this be checked, and it is pleasing to record that this has commanded con- 
siderable attention from Dr. E. A. Chartres, the Senior Medical Officer at 
LoKoja. The co-operation of the Marine Department has also been enlisted 
in this ivork. 

Certain other factors, however, present themselves, but these are more 
intimately connected with the construction of the vessels. In another report" 
I entered in some detail into the question of the mosquito-proofing of cabins, 

* Bull. Ent. Res., 11,, pt. 3, pp. 210 and 226. 
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and this applies equally to the vessels wliieh ply on the Further, in tlio 

individual cabins one usually finds the saiue wasli-stand arriuiL^onient as is used 
on ocean-going steamers. Jsow this involves tu'o sopai'atc la^ceptaclos for water, 
and on three different occasions I have found niosq^iiito larvae in these vessels. 

It is difficult, if not almost impossible, wlnm native servants are tmiployed to ensure 
that these will be kept empty when not in use, atul as stated above, thev may 
thus be a source of danger. Consequently, to obviate this risk, vessels built for 
use on such rivers ought to have a (Kuitral waiter sujqily conveyed by pipes 
from a inosquito-proof tank, and have also a system whereby llie refiisi' water 
could be carried off direethj in a similar manner. It is iinpossible to insist too 
strongly on the careful supervision of all water receptacles on laum-lu's and 
steamers. 

With regard to individual localities, it is iiceossarv to refer only to a limited 
number, as the suggestions here made may be applied to others with similar 
conditions. The following suggestions may be noted : — 

ZmgeTU,-^{\) The free use of kerosene in the pools left by the smaller streams 
during the dry season ; (2) the proper sloping and systematic iiisjicetlon of 
the gutters on the roofs of bungalows ; (o) the removal of the residential 
quarters over the Government offices in Ike Square ; (4) the necessity for an 
extensive clearing all round the cantonment ; (d) tlie formation of a (TOvermmmt 
segregation camp for infected horses. This slioiild lie situated as far from the 
rivers as possible and in the centre of a large open clearing. 

Ze/<e;V/.~"Most of the remarks wdth regard to Znngerii a])])!)' e(jnally well to 
Lokoja, but in iiddition to these the prevalence of Stegorngia JasrifUa along the 
river-bank area calls for special attention. The only feasible nusthod of elu'cking 
this pest seems to be the formation of a masonry or conei^clc wall along the river 
bank, more especially at tliose places wdiere launclies and steamers load and 
unload. 

Z?«re.~Attcntion has already been directed to the necessity for filling up tlie 
large “ju-ju” swamp, and clearing on the lines already started slmiihl lx; most 
rigorously continued. 

KaterL—The town of Ivateri and others in similar situations should Ih^ 
removed to the more open ground and a cleai'ing of several hundred yards made 
around the waatering jdaces. 

Bassa—T\iQ rest camps at Tmfia and Aiyangha might with advantage he 
removed further from the kurimis. Villages, such as Fgga, situated in a 
kuriml should be abandoned and others built iii the open country. The European 
quarters at Ankpa ought to be immediately transferred to higher ground and 
separated from the thick bush hj a large open clearing of several hundred yanls. 
In this province as well as in others where the conditions are similar, for 
example, the Zungeru-A])uja Road and the Zaria-Abuja Road, clearings ought 
to be made at all places where the main routes cross rivers or pass thrmigh 
kurimis. 

Skepiug Skkness Camps,~-AB already stated, a sleeping sickness camp ha,s 
been inaugurated near Zaria, but from tlie point of view’ of tlie distribution of 
Glossina palpaiis^ and in the event of its being necessary to establish anothei, 
some region in the vicinity of Maidugnri or at any rate in the Oiiad river sjstciu 
ought to be selected. 
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Legislation . — Some sort of Mosquito Ordinance ought to he promulgated in 
Northern Nigeria, whereby, to aid the Sanitary Department in its work, it might 
he made a punishable offence to have tins and such-like receptacles lying about 
compounds. Further, it might be enacted that ^vhen due notice was given by the 
sanitary officer to liavc any water pits, etc., wliere mosquitos might breed, filled 
in, refusal or neglect to comply wdth the instriietioiis might also be made a 
punishable offence. 

An Ordinance ought also to be promulgated empowering the Senior Political 
Officer of the Province, on the advice of a Medical Officer, to have any person 
suffering frojn sleeping sickness removed to a segregation camp. 

Subjects requiring further investigation. 

Many profitable lines of research besides the geographical distribution of 
blood- sucking bisects will present themselves to those interested in this subject, 
but I should like to draw attention to a few of these as suggested in the present 
report. 

(1) A mosquito survey on the lines suggested in Dr. J. W, W, Stephens’ 
paper in a former issue of this Bulletin.'^ 

(2) The examination of the blood of all game, large and small, in the 
Protectorate for Protozoa. 

(3) An investigation into the forms of tryjianosomiasis in horses and cattle. 
Are there any distinct differences in the clinic.al symptoms in those animals 
infected with Trypammma vivax and those infected with T. hrucei? Are there 
other species of Trypanosomes ? Is there any difference in the distribution 
of the various forms of this disease ? Which is the most virulent type ? 
What is the relative susceptibility to treatment ? 

(4) Experiments to determine to wdiat extent Glossinay Stomoxys or 
Taranidae are implicated in the transmission of trypanosomiasis. 

(o) Observations to ascertain tfic breeding places of Glossina and other 
hlood-siicking insects. 

(6) An investigation into the occurrence of Piroplasmosis in various animals. 

In coMcIiision, I wish to take this O])poitunlty of recording my indebtedness to 
Ilis Excellency the Governor, Sir Hesketh Bell, K.C.M.G., for the many 
facilities afforded by him and the personal interest he took in the investigation ; 
to Mr. M, H. dc la P. Beresford, Secretary to the Administration, for the 
expeditious way in ^^■l 1 ich all arrangements were carried out ; to Dr. S. W. 
Tbompstone, C.M.G., the Principal Medical Officer, for his kind co-operation 
and m.any suggestions based on a long experience of tlie Protectorate ; to Dr. 
(Jameroii IMair, the Senior Sanitary Officer and Dr. J. W. S. ^faefie, with 
whom I spent a considerable time on trek ; to all those who have sent collections 
and wdiose records are included in this I’cport and also to the various officials, 
rncffioal and political, in whoso Provinces I travelled, for their kind hospitality, 
the whole-hearted support whicli was everywhere evidenced, and the many ways 
in which they aided in carrying through tlie in^'cstigation expeditiously. 


Bui). But. Res. II, pt. 1, pp. 1-R. 
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OBSERm^ONS ON THE BREEDfNO HAUNTS OE 
OLOSSINA MOPvSITANS. 

Bt Rupert W. Jack, F.E.S.. 

Gornmnimt Entomohyjht for Southern Rhodrsia. 

(PLATES XVrL^XXL) 

The first pupaniim of Glomua morsduns IVmna iii o:iture, as moutumod in 
Mr. E. E. Austen's recentlj publisliotl Handhook oi' the Tsetse- Elios;' was 
taken in- November, 1910, from the eolloction of mould ■.uul liumus Uetweeii the 
roots of a largo tree {Finis sp.) near the Goral river holow tiio J'Learpmem in 
the Lomagundi. District, Southern Rhodesia. Tlu' tire is situated ahoiif tio fr) 
70 yards from the actual bank of the river, as it runs at jirosent. It is in n'alitv 
growing on what was the old bank of the rivei', which is (diangini^ its bed 
gradually owing to the soft nature of tiic ground through whiidi it iinws. At 
the time of the visit “ fly ” was abundant in the slnulo of the tiv'cs l).)i-d(n'ing the 
river, the sandy bed of which then contained no W’ater on the suri'aee,, tiic. ne:irest 
open water being twelve to fifteen miles away in the ITunyaui river. It ^Yas tht>mght 
at the time that this was the only pupa-case seciu-ed, and a search all along lln> riv<u’ 
hank produced no others. A niimher of empty pupa -cases of other l)i})icni and 
Lepidoptera were, however, placed in a corked phial and laladlcd, ami on going 
over these later in the laboratory, the anal end of a second tsetse pupa-case was 
found amongst them, showing the characteristic protuherances. Tliis s])ut was 
again visited in April, 1911, and under the same tree five morcMaupty pn]iju’ia 
were found, hut, as before, the mosl diligent seareli elsewhere failed to ])roilnee 
any more. A i)hotogi’aph of the tree taken in Novemhor is re])vodueed 
fPI.XVII,fig. 2), 

During Augu.st, 1911, the fly-area in the Schungwe District was visited, and 
here the search for pupae met with greater success. Altogether S7 (unply 
pnparia were found and four living pupae, or at least ]juparia from which the. 
fly had not emerged. These puparia w ere found in two diflcrcnt localities, iiainciy, 
at a river, or, as some say, the headcpiartevs of several rlver.s, called Man/.i- 
tuha, lying some 35 miles cast of Kariyangwe (Sehiingwc), the seat ol the 
Native ComraissioTier for the distimd; ; and again, near a kraal Rdongiug to 
the induna Sinomhi, .situated ou the Slnyama Uiver, about 23 miles east nf 
Kariyangwe. 

At the point where the investigations i.ook place at Man/J.tuba there is a sandy 
esearpmeiit, a hundred feet or go in height, wdiich siuldcnly descends to a wet 
hoggy vlcl, '' lying east and west, through which the course ot the river runs. In 
August the river consists of a series of pools. This vlci is bordered l>y shady 
trees, and in this respect, dilfers from the surromidlug hush, in whic.n the trees arc 
almost entirely leaficss at tins time of the year, hrom the drier portions of the 
vlei old termite-mounds rise in ])laee 3 and are surmounted by tall shady trees. 
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About the shady borders of this vlei tsetses occur in the greatest numbers in 
August, and at the bases of the trees, vdiere conditions were favourable, the 
puparia were found. In every case the puparia were in the soil, either sheltered 
by a hollow in tlic trunk of a tree, or, when there was a very sharp inedine, 
as on an “ant-heap,” under the exposed roots. (Generally the soil was sandy 
and soft, and often much humus, dead leaves and vegetable debris were present. 
One or two juiparia were, however, found in hard soil even as deep as one 
and a-half indies. As it is not to be thought that the larvae could have pene- 
trated l)ak(Ml “ ant-heap ” to this depth, one can only conjecture that the cases 
were very old, and that the larvae entered by a crack or division between the 
soil and the trunk of the ti’ee, not apparent at the time of digging. The following 
is a list of the situations where puparia were found at Manzitnba : — 

(1) Two large Muhuhi trees {Farinarium rnohola?) within a few yards of the 
edge of a pool of the river ; six empty puparia were found in August ; gentle 
slope towards river ; soil sandy clay, moderately soft, leaves and humus present ; 
the puparia were taken in earth in hollows at the base of the trunks (PI. XVIII, 
figs. 1, 2). 

(2) Clump of Mubiila trees on “ ant-heap ” on edge of vlei, about 100 yards from 
the river ; sharp slope on all sid('s ; soil sandy, much dead leaves and vegetable 
debris ; 25 empty pupa-cases were taken from hollows about the roots of the 
trees on the top of the heap and on the sloping sides. Here two pupae were 
found ill hard earth one and a-half incln^s from the surface ; the top of the earth 
was covered with leaves and vegetable debris (PI. XVII, fig. 1). 

(3) Mopani tree {Copaifera mopani) on “ant-heap” on edge of vlei, 150 yards 
from the river, on a sharp slope. There was a collection of humus in the hollow 
where one empty puparium was found (PI. XIX, fig. 1). 

(4) Clump of Mudlaoza trees (botanical name unknown) on “ant-heap ” in vlei, 
50 yards from the river. One pupa-case in a hollow of the root on the sloping 
side ; soil very hard on the heap, but a collection of linmiis at the spot where the 
case was found (PI. XIX, fig. 2). 

(5) Clump of small unknown trees on the bank of a pool in the river. Three 
empty puparia were found in the earth on the upper side (away from the water) ; 
situation close to the trunk, and sheltered (Pk XX, fig. 1). 

(6) Clump of Mubula trees on “ ant-heap ” in vlei, about 100 yards from the 
river. Four empty puparia ^rere taken on the sloiiing side, amongst the roots ; 
soil sandy, humus and vegetable debris present. 

Negative results were obtained from the soil under bushes, although shaded, 
sloping, loose, full of liuraus and covered with leaves. A very considerable 
amount of time was devoted to digging in such situations. The writer is ol: 
the opinion that the instinct of the parent fly is to avoid such places where the 
pupae would be in danger from the scratching of game birds, etc. Digging at 
the bases of the mopani trees and the common species of Brachydegia in the 
unshaded forest away from the river also produec<l negative results. The soil 
is almost invarialjly very liard there, and G. mordUtm does not haunt these parl^ 
in the dry weather after the trees have lost their leaves. 



BlIEKDINTr lIAUXTs or Ol.OSSiW MUKvII'ans 

AtSinombi tl,e«iny«,„n Kiver i> met l,v a ml, ,„„l ll„. v,tl)>.v,. 

nin nortl., south ami «e-t. Al„„o. ,l,cse m', a,.,,,,,! l,anh< „r ,i„. 

streams a m.mhcr of li„e lives mv wlilrl, ;„v i„ [,,11 l,.:,r 1„ A.mnsi, 

and here the tsetses conynyy, lie. On the liillmiiviiiiil. ihe l„iv-i is lealh-s^aml 

affords but little shade. i,,r ,he ,„„s, p,,,., I,,„ml ai the 

ha.so.s of the .shady trees, mostly oil .sharply sl„pi„y yrnnnd. l,„i invarhihiv. 
The li.<t of the situation.^ whore tlie puparin \vor(‘ I'omid is i',> i.iHowt; 

(7) One enipt) impariimi found at the ]iaso of an iinidonriHoij irci', on ilit* 
sharply sloping bank of tlio river; position sliadod hv Ini.shos ; ^nl .snidv and 
loose, with muoh humus, oto. 

(^8) Baobab tree (^Afhiusotuo ou sbai'ptv sloping bank ol rivoi*, Tldrlv- 

miie empty cases and thivo live pnpao were obtained, mo.^tl.y oiider exjiosed roiils 
on the sloping side. Soil loose and sandy, with almndant iinniiis, ote. (IM. N.\, 
fig, 2). Two empty eases and one 11 \e pupa were takvn from a ,>mall hollow in 



1.— Anotiier view of the B:ioh;ii' tivc sIhhvo m Ihioc XX. li'i. 2. 


he trunk on the np])cr side of. the Tree, about 2 feet fi uudii-s from flie snrfact u\ 
he ground. The hollow was enp-s[ia]>ed inside and lull oi hntnus. Numerouv 
unpty pupa-cases of other Dl])tera and [.e]ddoptera wcut present and also living 
'))eeinieus of each (text-fig. 1 ). 

(91 Uaobah on hill alwrc tlip rlyer. Font empty cases I'rnm hollowa and 
nwkr roots on the slopliyu side; soil loose awl sandy, leaf imnihl ahmidanl. 'this 
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tree wiis away from the intiuenee of tlie. river, ho far an providing shade in 
August was eoncorned, and thei*<^ were no (rlossina congregating near it. Pro- 
bably the larvae were deposited when the surrounding trees were in leaf 
(PI. XXI. fig. 2), 

(10) Ababa tree (botanical name unknowu) on level ground near the river. 
Tlie grass had been burnt oif on the previous day ; soil sandy, but dead leaves 
and l(;af mould absent. One live jiupa was found sheltered under a hollow made 
by previous grass-fires in the trunk. Idle soil slope<l down towards the trunk, 
Imt the pupa was in a ridge of soil against the trunk itself (PI XXI, fig. 1). 

(11) Mvumila tree (probably Khkia acuininattf) on a bank sloping sharply to 
the river. Three puparia found in a protected position close to the. trunk on 
the upper side ; soil loose and sandy, vegetable debris abundant. 

Searching in the leaf mould, etc., beneath bushes on the banks of the 
river, near the trees where the pupae were found, age in proved fruitless at 
Sinombi, and this, coupled with the results at Manzitiiba, and the viwy ])rolonged 
searches made in such situations near the Uorai Eiver, Lomagundi, in November 
and April, loads me to the opinion that such spots are rarel}^ if ever selected for 
the deposition of the larvae. The tsetse-fly is such a comparatively slow breedm* 
that it can scarcely afford to expose its pupae to the scratchings of the game 
birds which frequent exactly the same haunts as the fly during the rlry weather, 
and often in amazing numbers. Along the Gorai River in November the 
numbers of guinea fowl, “ pheasant " {Ptf^rnkfes) and “redwing’’ (I^'m/n-rj/z/iKs) 
were astonishing. They rose at almost every step along the banks, and all the 
ground under the bushes had been scratched over and over again. In April 
they ivere, however, not more than ordinarily ajumdant. 

It has already been stated that G. nior.ntans congregates on the shady banks 
of rivers and borders of vleis in the dry weather. In the wet season, wdien the 
forest is shady, the fly is much more generally distrihiited through the veld. 
This statement is based on the following observations :—(u.) In the Hartley 
district there are one or two farms on the railway line, and within three or tour 
miles of a fly-belt on the Surisuri River. It was found that for three consecutive 
years some cattle on these farms became fly-struck in February and March, but 
no cases occurred diiring the dry weather. The wet season opens in Demnnher 
there. The writer took almost monthly observations on the fly-belt in 1909-10. 
and the fly was taken only near two tributaries of the Surisuri during the dry 
weather. In February, 1910, however, fly was found in the hush at several points 
away from these, tributaries, and one specimen on the borders of one of the farms 
where cattle had been struck, within a mile and a liaif of the homestead, and 
this (an important factor) on the outwarfJ journey. (/>,) llelow the hjscarpmeiit 
in Lomagundi, in November, 1910, G. morsUans, was found congregated on 
the (jrorai River, and on the Dandi and Arabl Rivers near their junction, ami 
also in the shady borders of a vlei not far from the Dandi. In April the fly was 
not congregated at any of these plae.es. Neai' the Gorai River, it occurred 
perhaps mostly in the mo|)ani belts, a mih‘ or two from the river, but was to b(* 
found all over the veld, and the same state of things was observed near 
the Ambi and Dandi Rivers, and in the vlei montiojied al)OV(\ (/•.) Near 



liUliKDINU 11AUNT> OF CFossIXA MoUMTaXs. -WU 

Hill the {(y o(,n‘uvi'{‘(l ni ones ;vh» 1 T^vo^ ;il[ ilir IhisIi in 

April, 1911. ((/.} ^se^u■ llio Utnniiili and Sakiiti‘\vc liivoiv. ai'lor llic dpciiiii^' ol' 
the rains, in December, 19lnj.sot>e was evoo'ywhei'o ilistvilunrd Mom-rallv tijroujib 
the veld, and could not be said ht lie eoii^re^'aled anvuliore. (e.) (bi the [odau 
Sinjaina and Manzituba llivers in the Sf'i)niiti’wo district, in Aiicust. Util, (lie 
dy was congregated in the shady l)orders of rivers and vhds. 

It is probable then that, whilst the deposition oi' larvae, takes placi' dnriui: f In- 
dry weather chieiiy along the banks of rivets and in similar sliady spots, dtirin^’ 
and immediately after the rains they may he deposited generally through tin- 
forest. The finding of puparia about the haohah on t.lie liil! (sifpn/, tio. ti) 
.supports this view, as tliis tree was away from the river and winter sliadc. 
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<)» A SEW «W A»D SEECIB „E 

(CLMfCIDAK) FROM IKiANDaV, 

Br niH Hos. N. CitAKLKs RotiiscmM,, M.A.. K.L.S, 


LoXASPiy, geii. nov. 

Retl«ea mafgin ot ,n'ouot™, vc-y „a,.™,v. S,.„(Wiu,„ t,.nsv,:,...lv 
p.«l„ce,l MUo a snull p,„„t th. eentre of the hi„,l ..Eugln, Hiyt,. I.u.ver 7 

brciJotype , L. mtrandus^ sp, uuv. 



Loxaspis mirandus, sp. nov. 

Hoad, thorax, olytra, abdomen and legs densely eovei’cd witit very fine hinrs 
inserted in pits : colour dark brown. 

Head (without labi'um) one-fifth shorter tlum the pi’onotiini, and siaiiding well 
out from it. Relative lengths of joints of antennae as follows 6 : 28 1 21 ; 21, 
tlie third and fonrtli joints being of about the same thickness. The rostrum 
ivhen at rest extends to the middle of the anterioi’ coxae, 

Pronotum at the apex not sinuate, almost truncate, and of equal width through- 
out, the sides being slightly incurved ; anterior angles slightly produced hu^ not 
I'eaeliing half-way towards the eye; posterior edge also tiuucatej expkuiatc 
.margin narrow, slightly reHexed and of the same width all round except at the 
iqncal angle, where it is very sliglitly widened ; the marginal hairs of the pro- 
notum differ in length, those at the anterioi' portion being slightly shorter than 

l^ULL. Ent. Reseakcii, Vol. I,, Pt. 4, 
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1 lie width of the eye, while some of those at the posterior portion are about as lung 
jis the width of the eye. Seutelluin transverse and of almost the same width 
througliout, but the posterior edge is produced into a minute point in the centre 
litting into the elytra ; the lateral edges of the scutelluin do not cover the dorsal 
suri'aee.s of the pleura. The elytra transverse, widest towards the suture, and 
shortest at the sides, sutural angle completely rounded otf, basal margin almost 
straight except for being incurved at the centre, apical margin rounded. The 
elytra bear at and near the lateral margin about ten hairs slightly longer than 
the width of tlie eye. , 

Prostenuun glabrous in the centre of the ehitiuized portion. Mesostoruum 
with a })atch of hairs in the centre, besides o or 6 longer bristles at the lateral 
edges, ^letasternum very characteristic, lanceolate, being widest in the centre 
and narrowing backwards and forwards. 

The bristles of the posterior row of the abdominal tergites 1 to .'i are prolonged, 
being more than twice the length of the anterior hairs of these tergites. The 
l)ristles at the sides of the posterior tergites are short and hardly project beyond 
[ho edge of the abdomen. 

The femora are rather stout, with an irregular row of short hairs ou the upper 
surface. All the tibiae possess a pseudo-joint at about four-fiftbs of tlieir leiigtli. 
a very distinctive character not known in any other species." Apical tuft of 
hair very distinct in the fore and mid-tibiae, hut absent in the hind tibiae. All 
the bristles of the tibiae are pointed and not truncate. The relative lengths of 
the femora, tibiae, and tarsi of the hind leg ar(i as follows 46 : 55 : 17. 

The eighth sternite of the male is asymnicti-ical, with a hunch of s[)ine-like 
truncate hairs situated on each side. The female has numerous spiiie-like trun- 
cate hairs ventrally at the apex of the abdomen, 

Length, 4 ram. 

Five examples of this remarkable insect were collected by Mr. F. d, flacksou, 
C.lh, C.M.G.j Governor of the Uganda Protectorate, on the l!^th February, 
mil, at Kilindini, near Mombasa, and were found in a house iii which alterations 
were being carried ou, and which contained under the roof large numbers of the 

White-winged Bat,*’ most probably Tapliozoas hiUeijif rdeae, 

^'This chiiracter is sibsent in all the known species of (JLiNOCOUinAC and is only found anioiiy 
insects in the Poi.YCiCNiDAE and in some of the Nycteuibiidak, both of whicli are parasites of 
bats. In the two species of Cl'mocork previously recorded from bats Jeuyiis, and, 

pil<n>dlu6, Horvath), pseudo-joints are absent. 



AN ATTEMI’T Ti) CO>;rRoL I A SKA 1' I'KSAs 15Y I'llK 
INTRODUCTION 01’ I’AKASITKS. 


Tln‘ hnjutrlifinni Into I he L mlrfl Shtivs uf flu’ oj Ifh //>'// Molh 

iiuil Me })ruu'H‘i(ul Moll). — a R('j>or( of Pnojrvsa, r»y L. 0. llnuiiril ;iti<I 
W. F. Fiske. Iku’cau of KiiUaiKilno'y. U. S. ])u|\n'l»iiu'ni o\ A^'ncfiltiin'. 
Bulletin iMj. 91, |)p. 1-312, July 29, 1911. 

ill the iutrocliictiun (u this VMilui/iinous iv]>oi't tlir suiiinr aiitlnu* stair.- liiai 
no work of this luapiitiKlc lias Ih'.oii liitlierlo atti'iniitof! ami ili-nissi's siimlar 
work elsewhere. Sucress in parasite intrudiHaioii, apart inmi work aii'ain.-i 
fixed scale iiiseet.s, lias heen liniiied to the para.s!lc> of the su^irai-eane hail- 
hufipor in Hawaii, “some reported work lii lutrodueite.i' South Aiurnraii Innh 
fly parasites to Australia, and the transfer to California oi one jiarasite ol eodliii 
uioth from Spain, “ It seemed to the writer that by atieiiip*iii”- to ivproilmr m 
A>w Eni^'laiid as nearly as possible the entire natural eiivlronnieiit (d the ”a]isy 
moth aird the brown-tail riiotli in tlieii' native homes, similar emulilmns ol 
companitivo searcitv could .urely be reached, mid this view he still lud<l> with 
eutluisiasmA (L. (k Howard). That is Ui say, an endeavour was to Ik- maih* 
to reduce tee two moths, which now oceur in the Unil.'d Siatcy m eiionimns 
numbers, to tlte condition of comitarative rarity wliieli they exhibit in I'mrnpe. 
by reproducing as nearly as possible their natural eiiv.romnetil, sn lar as them 

insect cuemies are concerned. , . . -u n 

. Tke initial i.lea v.as to .end lo America la>-e H.iantitio m eaten.dlars, :un o 
,ear from them parasite., «!ricli would then be let to.e m h.ealit.es w uo • ^ 

,e t. -tboonttel a d would br.aal there. It wa. hoped be ihts inean. o bb.d 
i: ; tnier iL parasites tltat check these species el.tm here. Tin. method, wind, 
seem, a dmple one, was decided upon partl.e because liu' molli. t ,e.n,s,.lves wee 

W intrmlws tW. disk-. Oiis, litiO "‘'s s 

1869 and escape,! by accident. . • that date until IhOU, 

iiioveased, and in 1889 it became . d,,.,, tp,. opoi'alioii. wei-e 

t,p to a million dollar, a year was spent m „( 

sL, tended for fire years, and in conseiiuence t «• 

;!,-,9 ..pmre miles over 2,2-2d stirnne nules, In 0'>'> 1- 

comracijccd by the kedeval Departownt. uoy aud lias .,>rea,l raiiidlv as 

Rrotvndailnmtli was mmabiccdu, the early .HH.mdUa, i 

the fcmulcs fly readily. ... ,,rv ih-tail over his triivellyig in 

The author goes into cousideui ) e mn f filing- learnt 

Europe and the arraugetuents made to .'tail t - ^.^tahiish panisites : a 

^ after a few years was that it wy.^ not ,,,.,s,dne, api.arenlly 

siiiall colony simply pnt s ‘1 i, found that it was 

, 0 disiaJ so mpidly that they did ,,oth^^^^ 
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necosbiiry Hi’Kt tu coital )Usli, tlu,'ii to disporf^c, uud tliercfurc no siiiall colunioj? 
wore put out. in !^t.)iue casc!5 iuti'oduced parasites worn found again after iiaving 
been lo.st t'lglit of for three or four years, and some species now lost may in 
this way reapjicar. 

The known parasites are enumerated below in three columns : the number of 
s))ceios rceorded by prcvicjiis authors is sliown in the first ; the previously 
recorded "species which were aelually bred from sendings from abroad are in the 
second ; while new ones bred from tliese consignments arc in the third. 


— 

Pi'cviousl}' 

recorded. 

Recorded 
species bred. 

' Xcw parasites 
bred . 

■ Gipsy Moth 


, 

r ■ 

i Braconidac 

■ Icliiieuiuuuidat; ; 

lil 

2 

6 I 

i 

Primary 

11 

3 

^ i 

' ? 8ecoiidaiv 

<j 



Clmlcididue 

T) 

1 

4 i 

Tiicliinidiic 

■ 

2(J 

4 

6 1 

1 


1 56 

10 

20 i 

; Brown-tail Moth j 



i ' 

Biaconidiie 1 

lohiioumoindau : ! 


' 1 

i 1 • 

i Pmiuuy 1 


:4 

1 ^ ^ 

V Sooundui'y 

3 

— 

1 

1 Chiilcididiie ... 

11 

1 

■ 4 ! 

ProctotrypiduL* ' 

1 

1 

~ 1 

^ Tachinidae ' 

! 

7 

14 

1:4 

1 1 

; i 

42 

! 9 

I 


Then; were 06 previously recorded parasites of the gipsy motli, of which 
in wore reared, and 20 more found, giving a total of 76 species ; while of the 
brown-tail moth, 42 had been recorded, of winch the authors bred 9 , together 
with 19 new ones, making a total of 61 different parasites. 

As the two moths were themselves liberated by accident, it was thought that 
it would be eas) to cstablisii a parasite if enough specimens were obtained ; the 
s])(‘cies reared were therefore let loose in small colonies. Useful results were 
also anticipated from a ])redaccous beetle, Calosoina ; this was found to ]*cmain 
for several years where placed before dispersing. In the case of an egg i)arasite. 
AiiadiitHs. th(5 dispersal ratcj was shown to be only a few hundred feet pe’.’ year. 
In Monoflonluincrui), theinalc and female couple in tlie host, so that fertilisation at 
least, takes place, favouring distribution. Many hynienopterous parasites (and 
very jikely all) are capable of parthcnogeiietic reproduction ; some are 
the’/ytokuins (producing females only), and so easy to rear ; others are iirrheno- 
tokous (j)roducing mules unly), but (muple with tlieir offspring and give a good 
fertile ra(;e. i\lonod()iiiOiHeni.s spread 200 miles in 0 years, but is exceptional. 
Tachinids are randy, if ever, parthenogenetic. 
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111 l'J(»7 It was fouDil that small col.mias fa, lad au.l M,l,sa,i.,a„llv 

on y wore put out.- •• It may ha, after all, that tii.iKlil indlvidiiii), „f 
fnhipcx are not enougli to one good colony;' 

Disease has been a factor, u-., a hnigns liiscusc in tlu* brown-tail :nni 
u disease like “ dacherie’' (silkworm disease) in the uipsv moth: Imt ilicsc 
arc apparently ineffective as checks. Studios were nin.lo of i],c pni-asi(o> 
of various ^ indigenous [.epidoptm'a, lkini.sltism [ilays^ a aiifoivni p:,ri i„ 
every species, and wliile some are extmisivolv parasitised mid ohocki'd. 
otliers have only a limited number of parasites l^nn; of winch hwomes 
abundant. The aiitliors conclude that no single piirasiti* will bo oilcotivc, 
but tha;t a sequence of diffevenl parasites will bu noccss:n'v. attacking the 
egg, larva and pupa consecutively. The prolilem they lia\e to solve is the 
establishment of such a complete scquoncc. The authors furl her disiinguish 
'‘catastrophic” from ‘‘facultative” control. In the ionuor idass of chocks 
which aie mostly climatic, stick as storms, frosts, etc,, the. average percentage of 
destruction remains tlie same, no mattev how e.onuuon or raia* tlu‘ pest may lio ; 
but a “facultative” cheek is one which becomes rohitively more eff'eclivc as tin- 
pest becomes more abundant, thus operating to preveiif iindno iiH“r(‘a>(‘. It i.'^ 
further assumed that “eacli species of insect iti a country wherr tlu' conditions 
are settled is subjected to a certain H.vcd average percentage of parasitism, wliich, 
in tlie vast majority of Instances and in connection with numerous other eontnih 
ling agencies, results in the maintenaueA! of a perfect lialance;' In order that 
this balance may exist there must be at least one “ facultative ” check. 

Birds, and similar predaceous foes, arc considered to exert no “facultative” 
control whatever ; this is directly opposed to the present writer's view. 

The authors in fact give controlling agencies as 

(1) Catastrophic (storms, etc.)— killing a ])crecntag(' only, irrespective of 

abundance. 

(2) Predatory (birds, etc.) — killing a gross number only in any year, 

irrespective of iibiiinbuiee. 

(3) Facultative— increasing automatically a^ the insecl jircyed upon liccmno 

more abundant. 

Calculations nere made ns to the amount of j>nrasiiism necessary to keep (lie 
gipsy moth in check. It was estimated that, taking egg-massc.- for inslaimc. 
for every one that existed in the s])ring, six were laid in the autumn ; that is to 
say, that in the United States, the rate of increase then was actually sis-lohl. 
If there’forc it was desired to keej) the species down to an innocnous le.vcl it 
would be necessary to kill ffve-sixtlis of the total insects yearly, or 83. per cciii. 
In any case the death rate would have to be maintained at imt les^ than 7-5 pm 
cent* 

The investigators were anxious to deterumn: whcthci the gip-") ip<>th 
was controlled by parasites in other counti'ms : and d so, wiicthei the 
parasitism was anywhere so ctfectivo as to kill lO j)ci I'cut. ot tin, Misu-ts 
'"Uji this point no information was available, and attempts wcie mm e ti) mm-ov(,i 
it from the material collected elsewhere and sent to them. I his was 
unsatistaetory, so far as figures went, but the autliors give tines slowing tie 
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seijiicucc uf jjarusitcs in oevtiiin loualitic;?. Japan is one locality in wiiich 
tlic moili is su]>posc(l to be coutrolied, and they give a table as’ follows : — 


PAUASU'ES. 



AiUi.'ifd.iiis ...» 

Schedht.'i hi(C(iii‘ie 
i IjKf ntd (16 fid r/iW6 , 1 st 

ifciimtioii. 

ApniifeleH fidcipe^, 2ntl 
generation. 

( 'fdssiioiKiu , 

Tticldiid jitpn/f '/at 

Ckolos dljsicurdkt 



In this tabic the vertical columns indicate the various stages in the 
development of the moths, with their duration. The dotted line folloM-ing 
the name of the parasite shows the stages dimng which the moth is likely to he 
attacked hy that parasite, while the solid line indicates the stages during which 
it is likely to contain this parasite in its hodv. Six. other species, indicated by 
the authors as probably nni)i]])ortant, have been omitted from the table, whIcJi 
shows u coin])Iete soLpieuce of attack. 

In Kussia, it was found that in some areas parasites were plentitid, while in 
others ])arasites were fmv, hut that an epidemic of disease had very much reduced , 
the pest. 

In France, the parasitism of the gipsy moth was found to lx: mueli less than 
was anticij)ated, ranging only from 25 to 40 ])er ec)]t., but the conditions: ut tin; 
insects’ life were so adverse otherwise that this was nut considered surprising. 
It is urged that this dittcrcncc in the conditions, witli the resulting alteration in 
the habits of the moth, as compared with what uljtaius m the United States, 
(hjes not pei'mit of the deduction that parasitism would he inelleciive in the 
latter country. 

One is impressed with the desire of the authors to veeoiieilc facts with iiopcs, 
rather than to base their hopes on the facts. They endcavoui’ to acaaumt for 
the poverty of parasitism and come from their explanations with renewed ho[)e. 

Brown-tail motli parasites were studied from Europe oidy, where it. is less 
checked by parasites than gi])sy moth. A disease attacks this species, which 
may be of importance, and which already occurs in the United States. A 
seqiK^ice is given lor its ])arasites. 

tiipsy moth parasites in America are discussed in detail. Tuvfuuu maltd^ 
Wlk., is interesting, being a liy which lays eggs on the cater])iltars. The Hy 
larvae frcrpiently fail to live and tlie moth emerges : this may be due to one of 
the following causes : — ■(!) absorption of the larvae, on penetrating the skin, h\ 
phagocytes ; (2) the larva penetrates and lives in a funnel formed under the 



\iX T55K IXTRODUi’TlOV < 1 K TAKA^l ri;>. 


3(;!l 


skin, wliidi may motiltwl itUiu‘-t ; ijV) inoiilliii^ nl’ liu* uiili ilii- >l\iii : 
(4) failni'o ul: tlu! larva to poiiutrate. 

A full account Is given of the met hoi Is mlopteh lur iiiijiorting anil haiHlIiiig tin- 
enormous mimhers of eggs and caterpillars of the tun moth.'- wiiiclj wen* m'eded 
in order to rear a good stock of parasites. Each specie., of parasite is then (li>- 
eussed in detail, and this section euiitaiiis a nias> tif iiuerestine; and useful 
information respecting the individual species stiidied. 

The following tabnhited statement will give some idea as tu the measure o( 
success which has atteiuh^d those attempts at colonisatiov, ^ 


Parasites ot' the (tU’sv Mdtu, 


Egg Parasites (Hymenoptera). 

AnnattUifS hifanciains, Fuiise. 
iSrhali((}i kmtmt\ flow. 


Apparently well estahlmlu>i]. 

f Eslahlishmeiii very dmihl fill on aecoont 
i of elitiialie conditions. 


Larval Parasites (Hymenoptera). 

( Estalilishiiicnl dotililfid no acemml ol 
Apaiitck-ifidciim. Hal. ^ 


Larval Parasites (Tachinidae ), 

Compdlura ctiiiciiiiinhi, Mcig. A|ipai'('iitl_v (Wliiblidinl. 
Bkpkmpa seiitdkta, K. D. listaljlirfumail oiiiliiluiilly ox|a'clid. 


Carcelid yuava^ Meig. 
Xygohothriit Hartig. 
Tnehohifja (jraadh, Zett. 
Parasetigem scfirei/ata, Idoiuh 
Tacliinu laroanun^ L. 

,, }aponk‘((^ Towns. 

( ^rossocos in iu s p p- 

Pupal Parasites (Hymenoptera), 

Monodoiitomerns ita relist Walk. 

Punpla examhiatoi'j h. 

„ insiujatoi', F* 

Clmkis olmuraia^ Walk. 

„ ftavipes, Panz. 

Predaceous Beetles. 

Caiosomu s]/copluiii((f^ L. 


Parasites of 



Trivhogramma $pp. 

Telenomuii pltulueuarum^ Nees 


Establishment hujicd lor. 

Establishment dnubtinl. 

j Firmly established and disjiei'sing at a 
) very raiiid rate. 

V Establishment doubtful. 

\ 

, Fivmly «.stmisk.l; iucr^hiw hu.I 
dispersing rapidly- 

THE BkOWNM'AIL MoTH. 

EsUblishineiit probable ; 
important. 
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Larval Parasites (Hymenoptera). 

rieronuilffs c(/r€(/ht$^ Frirst* | 

Apanteles ladcicolor. Viei’. ^ A])|iarontly wt^ll esiablislied. 

Mcieorus vcrsirohyr, Wc);iii. j 

Larval Parasites (Tachinidae). 


Zj/(/obothria nidkoh^ Towns, 

Apjnircntly lirmly established^ 

Compsilura coiiciniLuUi^ Meig, 
Tachina larfunm/if* F. 

1 See under gi]>sy moth. 

Dexoden nigripcs^ Fall. F^stablislunent hoped for. 

fjudorompia rti ag a ivorn Z ett . 
Pities ptwida, Meig. 

\ Establishment doubtful. 

Parexorisla cheloniue^ Hoiid. 

j 

Pupal Parasites (Hymenoptera). 


Pinipia examiiiaU)i\ F. 

1 . . 

instigatot\ F. 

f (See under u'ipsy moth. 

Mtmodontomerus aeveus^ Walk. 

J 

Totals colonised — 


Hymenoptera ... 

1,794,640 

Tachinidae 



Calosoma 

18,835 


1,881,818 


Tlic authors thougiit in 1909 tliat they could foresee the end of their work 
in 1916. They consider that they failed in their importations to some extent in 
1910, and that their estahlishnients were not so ])roini8iug ; hut they hope to 
make uj) for this in 1912, and still look to ultimate success in 1916. 

In commenting upon sindi an undertaking, one must remember how easy it is 
to he wise after the event, and the very fact that the work done has been set 
forth with tlio most eliiborat(^ detail, facilitates criticism. Indeed, the gciHiral 
impression given is that tlie work has been over-elaborated, and if only the 
unquestioned energy ol' all those concerned in the investigation had been 
restricted severely to a few of the more important lines of enquiry, it‘ seems 
possible that more cleHiiite lesults might have been obtained. For whatever 
the hopes for the future may be, it cannot be denied that success has not yet 
been achieved. 

In fact, the uiulertaking might almost be regarded as a failure from the larger 
point- of view. Perkins, in Hawaii, has obtained better results with far less 
effort, and at much less cost ; so have others, whose efforts are scarcely, if at 
all, referred to in this Inilletin, though it professes to give a summary of all such 
experiments. Many entomologists see in this line of work the best promise 
for the future, and it is to be trusted that this publication will not damp their 
enthusiasm. 



BY TIIK TNTKODaCTION OK KAUAStlR; 


Oil a point ot detail, it is ditHcnlt to wirli ilio aullioK-f in tlicir iticlusiiiii 
of birds in oatastropluc (‘heeks. Thorf is ;jfooil ivaom to think that hinU an- a 
“facultative” check, in that they ('at ahmidant inserts, ami >n (('ud to cheek onlv 
those species that become al)inKlaiit ; their ctVect increases with the iticreasc nl 
the insect, and they arc, in the host sense, facnltativi', I lew tar tins a)>])Iie> in 
the case of the two species of moths muler eonsideratiiai and the Anicricaii i)ird> 
the writet' does not know, hut on <^eneral grounds he ditieis from tlic authors on 
this point. 

But despite all criticism, the fact remains tln\t this hvLi'c (*x]icrin\cm is a wnrk 
of the highest importance, and in many of the details otlier workcus will i)nd 
much information of the greatest value. ^ 

11. MaXWKLJ. kltKKdV. 

^ [One of the most striking cases of birds openiting as ii “ fai'iillaiivi*” coinro] is (m be bHitid 
in the so-called 'desser Io(?nst-]mds;‘ tbo wattled starling ,'rtrifw'n!.>iu<). ai' S.iiili 

Africa. Mr. 0. P. Uumsbury a|>]Hvas tu be of opiiiinti that tiicst' birds ciiiistiiitir flii- itin-.! 
elfoctive natural rlicck iijKin tin* jilagno locnsrs of ibat ('ouniry.— I m>. j 




(’OIvLI'X^rn^NS KIX’KIVKIX 


The thanks of the Riifoiuolo^'iea] lu'si'an'li [\vv (iu(‘ to (lie lulhiwiiiLi’ 

gentlemen, who hiive kindly j.)rosoiif^^d **n]l(M‘1uiii> ni mst>rts (i'r(’(‘i\ nl In’iwi’eti 
1st. July and 30lh vScptendKir, 19U j ; — 

Dr, W. M. Adci's : — 1 Oil rifsiipy, 10 I tlil 'rnliniitt.'i, 0 S/iintfu i/s, 
4 inppohoseuhio, 2(1 C'oh'npU'ra, 2 ijv'|m!upU‘run- 12 ( 'ufcid:\4‘. 
and 11 otlior RhyiKdiota. 43 Ti'i'iniU’s. 2 and dii I'lna'' ; 

from Zanzibar. 

Mr. T. J. Anderson; — 174 Cnlioidao, 4 llippoliD^r'idae, 071 dtlnn' l)ijiii’i':i, 
136 Colooptora, 677 Le])idoj)lot'a, 230 Ilvnienoptera. lit i‘iaiii])<'ntii;i. 

■ 42 Odoiiata, 3 Ortlioptern. 4 Rliynclnniv.'iiiid 20 Tieks; iroiti lli'iliJi 

East Afri('a. » 

Dr, II, A, Budeker ;~27 ('ulieidao, 6 lln/'mnft>pt>la, 2 Uipjiobosiddai*, 
32 Colooptera, 53 Lepidoptera, 3 llyinenoplera, 1 Draaniilly, ;» 
Orthopteva, and 3 Rhyncliola ; from British Ma>( Alrira, 

Mr, A. M. Champion ;—l 1 3) Aii<liwrriniii/ui, 13 nlhcr 

Diptora, 1 Beetle, and 1 Dragniitiy ; IVom Kitui, Brili>li Ihisl AiViea. 
Dr. E. A, Chiirtrcs : — 11 (hilieidao, 1 II(frii)(tlojH)ht .<p. aor.^ :i 

3 Other Diptora, 3 Lepidoptera, and 1 Dra^onlly ; I’vom Loknja. 


Northern Nigeria. 

Dr. B. AV. Cherrett 3 Anopheline Mnsf^nitos: irmn Naiuli, Britisii La'^l 
Africa. 


Dr. J. Currie :-98 Goleoptera, 2 OrthopOwa. and 41 Bhymdmla ; irmn 
Ihadaii, Sontliern Nigeria. 

Dr. LyodKnrst Duke :-l CHlico?fks mihxti, 1 Ihruiahpoiu .<p. nor.. 1 
fainmna irrvratMSi, 1 itonioxii^ sp. iwr., 1 flnimplotln^ sp. 

Mr. T. E. Fell 22 OuHcidae, 3 Tahaniilao. 39 (llussimf, and 2 other 

niptci'i) : il'om A.sl'.anti. 

Mr e C (Jow.ler :-:U'ulici<ki!, 5 //«««.</«/'"'"- I-'H '>lk‘r 

'Uipkra, a immbei' of Oiafcidiaiic. 11.5 otlin- llyinMioptr.ri, ll'ki 
Lc|ii(lo|itcrii, 594 Colooptera. immevoo.-- Corohlm'. :!4 I "llior liliyii 
cliota, 8(1 Ortlioptera, 7 Neuroptew. ami 1:1.5 To'k*: Inoo a 
Mr. ,1. A. Ley (;reavos;-142 1 arul 

/(/iK/iWn/.J ; from Northern Nigeria. 

Dr. F, i?Umtlerton(-15 l'.o,<vs an.l ISTk-Ic-; from -Moinluw. l.nirth 
llr irnttehlw: -’ Tah,nm^ and :SB .Vnoidiira ( .<!>.) ■. 


I'roni the Alo River 


from Uganda. 

bi\ w. D. limes;— 13 htchmonin: 

1 ). S'ldhSnoll :.-9 l'ulioi,lac. « C.dioid larvae, 

n p’'n’ M-Wolrtld - 2:5 CM. - Ccratoposonine larvae 

Dr. P. IL Macilonai r. - hn , 22 31 larvae ol 

4:1 ('nUonke. 2 . Son.her,, 

Atu'hinoronuinf hitaolfi. 0 1 ka. . ■ 

Nigeria. 



COLLECTIONS DECEIVED. 


Dr. rl. W. Scott Macfie : — A number of Culicidae, li)5 Tabanidae, 36 
(rlofifiiiiaj 8.5 Lypenma^ 48 Hipp(d) 0 sci(lae> 319 other Diptera, 2 
Dipterous pupae, 305 Coleoptera, 5 Coleopterous larvae, 1879 Lepi- 
doptera, I Trinhopteron, 328 Hymeuoptera, 33 Plaiiipenuia, 42 
Cimioidae, 213 other Rhynchota, 104 Orthoptera, 80 Odouata, 
146 Auoplura, 2 Siphonaptera, 50 Ticks, 18 other Araohuida, and a 
number of intestinal worms ; from Northern Nigeria, 

Dr. 0. bl. Marshall : — 20 Culicidae and 7 other Diptera ; from Uganda. 

Dr. A. Mount ,v-J Culicidae; from Kisumn Township, British East 
Africa. 

Dr. J. C. Murphy 104 Culicidae, 59 Tabanidae, 50 Glosmia p.tlpali^, 
and 3 G. ftrsr.a ; from Darn, Sierra Leone. 

Mr. T. D. Nair : — 18 Culicidae ; from Nyanza Province, British East 
Africa. 

Mr. S. A. Ncave 69 Siurulium^ 976 Tabanidae, 52 Glo.uma, 4 other 
Diptera, 4,172 Butterflies, 776 Moths, 6 Cassidid larvae and 2 iinagos. 

2 Trichoptera, 2 Hymenoptera, 5 Odonata, 2 Rhynchota, 1 E])he- 
merid, and 30 Ticks; from British East Africa. 

Dr. d. E. S. Old : — A number of Culicidae, 183 Tabanidae, 17 GJossiua^ 

3 Au{'h7T)erom7/m, 252 other Diptera, 40 Lopidoptera, 2 Ijepidn])tcr(Mis 
larvae, 208 Hymenoptera, 213 Coleoptera, 2 PhiMipennia, 13 Myr- 
luelconid larvae, 94 Rhynchota, 20 Orthoptei’a, 10 Isoptcra, 5 
Odonata, 5 Thysanoptera, 78 Mallo])haga, 87 Anoplura, 79 Ticks, 
and 4 other Arachnida ; from Nyasaland. 

Dr. \V. Owen Prichard : — 5 Culicidae, I Ilaeinofopofo^ 3 Glos.^ina hnyi- 
p/mnis, 2 larvae of Aucfnnei'owyia^ 5 Tlippoboseidae, 2 Ticks, and * 
2 other Arachnida ; from British East Africa. 

Dr. »1. Pugh : — 52 Uaematopota^ 18 GJosAn<(^ and 32 other Diptera; from 
British East Africa. 

Dr. A. C. Rendle : — 3 Haemafopotn, 1 Tahaum^ and (i Glo.<^simt ; from 
Uganda. 

Mr. II. Malcolm Ross 2 Diptera, 13 Coleo])tera, 1 Ortliopternii. and 7 
Rhynchota: from i\Ia])orcra, Nyasaland. 

Mr. vS. W. d, Scholeficld 5 Di])tcra, 14 Coleoptera, 2 Lepido])tera, 
10 Rhynchota, 1 Mantid, 207 Ticks, and 1 Scorpion ; from British 
East Africa. 

Mr. II. Silherrad : — 52 'Fahanns^ 13 flaeumlopofa^ 7 (fJossina^ 6 other 
Diptera, 61 Hymenoptera, and 10 Ticks ; from West Nyasa. 

Mr. G. B. Simpson : — 221 Lepidoptera ; from Zungeru, Northern 
Nigeria. 

Mr. C. F. M. Swynnerton : — 7 Tabanidae, 40 Stomo,i'yii, mid 278 otiicr 
Diptera ; from Mount Chirinda, Southern Rhodesia. 

Dr. R. Van Someren : — 7 Thrombidlidac ; from Uganda. 

Mr. R, P, Woosniim ; — 5 Ihummms \ from Britisli East Africa, 
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Acacia arahica^ var. Jcramsiana^ U6. 

„ spirocarpuides, 116. 

Acari in N. Nigeria, 322, 328, 346. 
acartUy Oifersia, 172 note, 
accraensis, Cules:^ 247. 

„ Oulicelsa^ 247, 256, 261. 

actlnella^ Tachardia^ in Natal, 100 ; com- 
pared with T. longiseiosa^ 103. 

acuminata, Kirhia, 360. 

Adansonia digitata, puparium of Glossina 
moTsitans, at base of, 350, 

Aedides, 242, 243. 

Aedinae, 241. 
aegyptiy Culex, 265. 
aegypticus, GoniocoUi, sp. n., 148. 
aegyptium, Hyalomma, 107, 212, 230. 
aethiopicus, Pkacockoerus, louse of, 145. 
africana, Antonina, 100, 101. 

„ 120, 130, 135. 

„ Fiorinia, sp. n., 90 . 

„ 100 - 102 . 
„ Mamonia, 254. 

,, Stegomyia, 275. 

africanum, Menopon^ sp. n., 149, 150. 
africanus, Ceroplaates, common in Egypt, 
97. 

„ ' Linognathus, sp, n., 146 . 

„ Mucidue, 246. 

„ Wflnwa, 112,279, 339,346. 

„ Taeniorhynchua, 251. 

Afzelia, 117. 

aganippea, Leptopsylla, 271. 
agei', CuJex^ 259 ; var. sinensis, 259. 

„ Taenitfthynchus^ 256,^59. 
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Agronvpasnlicifolii^ sp, ii., 79 ; bred from 
mines in willow leaves, Egypt, 80. 
aitkmi, Anopheles, a true Slethomyia, 141. 
Ahidoprocius maximus, 148. 

„ slenopygus, from spurwing 
goose, Sudan, 14B ; distinct from A. 
maximus, 149. 

alhicolUs, Corvuliur, lice on, 147, 149, 151. 
alblda, Tachardia, in Natal, 100. 
albifasciatus, Ochlerotatus, 247. 
albipalpus, Tabamis, 325, 327, 346. 
albitarsis, Megacidex, 245. 
alboannulatus, Culkdau, 247. 
albovirgatus, Culu, 259. 

Algeria, Culioinae in, 248, 249, 251, 265. 
(diernans, Mucidus, 246. 
amhigua, Grahhamia, 269. 

A mbhiomma nuttalU, in N. Nigeria, 320, 

1 „ in Gambia, 197 ; 

in N. Nigeria, 319. .322, 325, 33(). 
anarmostus, Culex, 259, 260. 

Anglo -Egyptian Sudan, two new spp. of 
Tabanus from, 173-177 ; Clmex roiun- 
datm, in, 179-180; Anophira and 
Maliopbaga from, 145-152. 

Angola, Culiciiiae in, 252, 259, 262. 
anneitii, Ckrysoconops, 253. 

„ Taemofkynchus, 253. 
annulata, Reedomyia, 320. 

,, Theobaldia, 251. 
anmdifefa, Uansouiu, 253. 
annuUpcif Mansonia^ 253. 
annulioris, Culex, 259. 
anniiUrostru, CuUcelsa, 259. 

Anophks, new W. African spp. with 
notes on nomenclature, 14i- 
143. 

A 
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Anopheles aithefii^ appears to be a true 
Steihomyiaf 141. 

„ argyrotarsisy type of Nysso- 

rhynclitiSy 141. 

„ (Myzomyia) fiavkostay sp. D,, 

142-143. 

„ ludlowi, considered a var. of 

A, rossiy 143. 

„ msi, type of^4f^2cn??/ia, 141, 

„ umhrosay distinct from A, 

funesia, 142, 

watsoni, sp. n., 143 ; occurrence 
at Minna, 330. 

Anophelina, 241^ ?iote] spp. in N. Nigeria, 
321, 328, 345. 

Anopheiinae, notes on nomenclature, 141* 
Anophelines, infected, where to find, 1 ; 
method of capture, 1 ; identification of 
species, 1-2 ; dissection of, 2-5 ; endo- 
and ecto-parasites, 6 ; infection of, 6 ; 
problems concerning infection of, 7-8 ; 
properties of salivary secretion, 8 ; 
suggested lines of research, 8 ; black 
spores ” (Ross) in, 5 ; breeding in 
native domestic water - vessels, 133 ; 
ffaplochihis grakami eats larvae of, 
137 ; occurrences in Gambia, 201, 205, 
217 ; larvae and pupae abundant in 
pools N. of Minna, 330. 

Anoplura, from African hosts, 145-U7 ; 
instructions for collecting, 238-239. 

Antelope, sable, in relation to tsetse, 43, 
44, 45. 

antematuMy Meriopouy sp. n., 150-151. 
antkropophagay CordyloUa, 206. 

Antonma africanay published inadrer- 
‘ tently, 100, 101. 

„ (see Lecaniodiaspis). 

An?iidi.a glandulosay L03-104 ; in Egypt 
on Acacia aralicay 104. 

Apommma exornatumy in N. Nigeria, 320. 
AporoculeXy included in Culex, 256. 

„ punefipesy synonym of Calex 
quasigeUduSy 258. 
aquilus, Culex, 264. 
arahica. Acacia, 116. 

„ Mansoma, 249. 
arabicuSy Cider, 249, 

Arackis hjpogaea, 193, 

Argasidae, instructions for collecting, 
232 ; occurrence in N, Nigeria, 346. 
Argas pevsicm, 232. 


argyroiarm. Anopheles , 141. 
wundinum, Cervicapra, lice on, 147. 
Ashanti, Qlossina taken in, 18, 34 ; CuUt 
and allied genera in, 245, 246, 248, 259, 
263, 265. 

asm, UamaiopinuSy 145. 

Aspidioius cydoniae, synonym of A. lata- 
niae, 86. 

„ hedercEy in German E. Africa, 

85 ; on Magnolia Datura 
alba, in Cairo, 86. 

„ lataniae, A. cydoniae syhonym 

of, 87 ; on Mtigonon octopus, 
in Ugaoda, 86. 

,, trilobitlformiSy occurrence in 
German E, Africa on 
Oleander, 85. 

Aspldoproctm maximus, a pest in Rho- 
desia, 100 ; occurrence in German E, 
Africa, 100. 

Aswan (Egypt), Coccidae from, 102, 104. 

Atthegella africana, in native water- 
vessels at Lagos, 129, 130, 135, 

Auchineromyia luteola, occurrence in 
Gambia, 205, 206, 2\2. 

Aulacaspis (see Diaspis), 
aureosquamiger, Anopheles, 143. 
aurites, Chrysoconops, 252. 

^ ,, Taeniorhynchus, 252, 253. 
austeni, Anopheles, 143. 
azoriensis, Culex, 263. 

Baboons, 206, 223. 
haculus, LipeuruSy 149. 

Bagana (N. Nigeria), Sleeping Sickness 
and Horse Trypanosomiasis at, 339. 

Banksinella chrysothorax, synonym of B. 
luteolateralis, 245. 

„ luteolateralisy distribution and 

synonyms, 245 ; in N. 
Nigeria, 317, 337. 

„ metalUcus, referred to Taenior- 

hyncJius, 352. 

„ punctocostaliSy in Ashanti, 245. 

„ taeniarostris, may be a var, of 

luleolaleralis, 245. 

barUrostris, Myzorhynchus, 268. 

Baro (N. Nigeria), importance of, 304, 
327 ; mosquito breeding area near, 328 ; 
distribution of Glossina near, .329, 330 ; 
recommendations with regard to, 355 ; 
biting flies and ticks at, 328 ; trypano- 
somiasis in, 328, 
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B^ssa Province (^. Nigeria), Sleeping : 
Sickness in, 339 ; Horse Sickness in, 1 
340-345, 353 ; recommendations with j 
regard to, 355, 

Bathurst (Gambia), residential quarters, 
Stegnmyia /^isc^'a^a and tsetse infest, 

195. 

heckUf MytilaRpis, synonym of M. citri- 
cola^ 88. 

Bed-bugs, in native houses, 212 ; instruc- 
tions for collecting, 234. 

Beira (Mozambique), Ghmmi mors/lanH 
and G. hrevipalpis near, 41, and note, 
Bemhex capenals^ preying on Holcoceria 
nobiik, 182. 

„ tricolor, preying on luba^im 
secedens, 182. 

hiclavi$, Chionaifpis, mining habits of, 88. 
bicolor. Chrysops, sp. n., 162, 163. 

„ Ciilex, 266. 

„ Culicada, 256, 266. 
btfoUata, Culex, 261, 
higuttatiis, Jahanus, 112. 

„ var. croceus, Tahaims, 321, 324, 
325, 328, 330, 346. 

Bintang Creek (Gambia), in regard to 
tsetse, 208-211. 

Bironella, considered distinct from Ano- 
pheles, 141. 

hisignata, Myzomyia, 268. 

“ Black spores ” (Ross) in Anophelincs, 5, 
hlanchardi, Parktoria, male puparia of, 
88,89 ; possible variety of, 92. 
Blood-sucking Arthropods, from Gambia, 
214-218 ; froraN. Nigeria, 
345, 346. 

Diptera, in Dowa District, 
Nyasaiand, 111. 112 ; in 
Ileaha District. S. Nigeria, 
273-276. 

Bornu Province (N. Nigeria), haunts of 

Glossina tachinokks in, 119-126. 

« 

bodoch, Culex, 264. 

Boycia mimomyioformh, belongs to Mega- 
cidex, 244, note ; should probably bo 
included in Lndloma, 266. 
Bracbysiegioi pc^dhiaia, 117. 

Breeding grounds of Phleboiomus, 48-52 ; 

destruction of, 55, 56. 
hrevicomis^ Linognathts, 147. 
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hrcnpoJpi^, izroup cuaractorji, 9 ; 

male arnaaturo 10 12 : male .and female, 
description, 19-21 ; occurrenoes in 
Nyasaland, 19 ; erroneously referred to 
as/wsm, 41, nntr; colour conventions 
for, 298, and w.>(r. 

British R. Africa, Gk^dna taken in, 31. 
hrucei, 353. 

Buffalo, in relation to tsetse, 43, 44, 
buUatifromi, i^teififnpobt^ 324 327. 


cadi, Diai^piii, on Opuniia in Bgypb 
Cairo, Coccidae from 85, 86, 97, 102. 

cahUrans, Stowo.vyH, empty pupae of, in 
caves in Malta, 48; distribution, 197, 
207, 208, .319-321, 323, 324, 327, 3.33, 
346. 

caliglriM, Ghi^dnn, 10 - 12 , 14 , 23 - 25 . 

raliginom^, OchUroiatU'!, 2.50. 

CaloHoma .vjcophauN, preying on Gipsy 
Moth, 369. 

Calvertim^ coiisidircd distinct from 
Ampheip^, 141. 

calyptroidca, DhiRpk, in Egypt, 87. 
camelariua, Taha?n(ii, sp. n., 173-175. 
camelina, Hippohofica, 170, 171, 346, 
cam, Chrysop.'i, sp. n., 166. 
cards, Ctenocephalus, 321, 324. 

1 Cape Colony, Culicidae from, 251, 263. 

1 capensis, Pcinhex, 182. 
i Cape St. Mary (Gambia), residential 

quarters of Bathurst to be moved to, 
195, 196 ; site for Sleeping Sickness 
camp at, 197, 224 ; area could bo easily 
• freed from tsetse, 198. 
capitis, Pedicuhs, 14.5. 

Casa Leoiii (Malta), Phkhofomus in 
rabbit hutches at, 49, 70 ; Phlcboimm 
perniciosus abundant at, 72. 
j cassiae, Chionaspis, sp. n., 89, 90. 

} CelUa, included in Nysmrhpichns, 141 ; 
j type sp. incorrectly cited, 141. 
crut-ariouis', Chrymps, sp. n., 104-166. 
Ceropliistes ofrkanns, common in Eg/bt, 

97. 

fioridenm. 95, 96. 
galeatus, sp. n.. 95. 
quadrilincaius, 95; produces 
” crimson dye, 95. 
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^Ttafjasia^ considered distinct from Ano- 
pheles, 141. 

Chalcidid, parasitic on Lecanium teniikal- 
i'atiim, 93 ; on Tachardia longmtosa, 

103. 

ehamherlaini, Mimomyia, 244. 
Chimaeropsylla potis, n. g. et n. sp. from 

Nyasa, 269-272. 

Chionaspis hidavis, mining habits of, 88. 

„ eassiae, sp. n,, 89, 90 ; on 
Cassia fiorihunda in Uganda, 
90. 

,, dentlloUs, in Uganda, 90. 

„ longispina, sp. n., 88 ; on Jus- 
tkia alba in Egypt, 88 ; 
mining habits, 88. 

„ suhsfriata, on Palm in Uganda, 

90. 

Chironomidae, 57 ; in Gambia, 218. 
Chironomus, larvae of, in domestic ^ater- 
vessels at Lagos, 129, 130, 134. 
chloroventer, Culex, 264. 
choeropotamus, Potamochoeriis, 145. 
ckoreu, Dkranomyia, 263. 

Chrysoconops, pnrely an American genuJi, 
251, 252 ; African species 
described as, belong to 
Taeniorhynchus, 252, 253. 

„ nigra, 252. 

„ psendoconopas, 253. 

taeniorhynchus, Culex iUH’ 
Ians, wrongly determined 
as, 252. 

Okrysops hicolor, 162-163. 

cana, sp. n., 166-168. 

,, centurionis, sp. n., 164-166. 

„ dmidiaUi., 165, 166. 

„ distinctipennis, in N. Nigeria, 333. 

„ longicoi'nis, in Gambia, 207, 


Chrysops magnijica, sp: n., 161-163. 

„ „ var.moi7io<a,nov.l63, 

„ nearei, 163. 

„ sila/iea, 166 ; in N. Nigeria, 341- 

344. 

„ wellmannii, 167, 

chrysothorax, Banhsinella, 245. 

Cimex rotundatus, in Anglo - Egyptian 
Sudan, 179 ; distribution of, 180 ; com- 
mon in Gambia, 212. 

Cimicidae, in Gambia, 218 ; new, 'from 
British E. Africa, 363, 364. 
cinerea, Culiciomyia nelulosa, var., 255. 
cinereus, Culex, 254. 

cinnamoml, Diaspis, 86 ; var. mangifei'ae, 
nov., 86; var. on imported mango 
trees in Egypt, 86. 
dmei, Rhynchocyon, 272. 
citricola, Mytilaspis, 88. 
claritihiaUs, Tahanus, 282. 
clavipalpus, Radioculex, 244, and note, 
Climate, in Gambia, 191-193 ; in N, 
Nigeria, 308-314. 
climax, Trichocketes, 147. 

Ciinocoridae, n. g. et. n. sp. of, 363, 364. 
CUnocoris pilosellus, 364, note. 

„ pipistrelll, 364, note. 

Coccidae, 85-104. 

Collectors, hints for, 227-239 ; collect- 
ing and preserving fleas, 231, 232 ; 
collecting ticks, 232-234 ; collecting 
and preserving Cimicidae, 234 ; col- 
lecting Diptera, 234-237 ; tsetses, points 
on which observations are wanted, 
238 ; collecting Anoplara and Mallop- 
haga, 238, 239 ; notes on bionomics 
wanted, 230 ; points to be mentioned 
on labels, 229, 230. 

ColpQcephalum fiavescens, from vnlture, 
8. Nigeria, 149. 

„ semicincium, from Col- 

vultur albicollis, S. 
Nigeria, 149. 

„ sjoestedti, from spotted 

rat, Uganda, 149. 
Comhretum microphyllum, 117. 
commovens, Culex, 246. 
conchiformis, Inglisia, in Uganda, 98. 
concolor, Culex, 261, 262. 
condylodesmus, Cidex, 259, 260, 268, 
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Congo Free Stated Glommi taken in 18 ■ 
tnhcioae in, 245, 256, 259, 264, 205. ’ 

Conom irrorata, African darker than 
Oriental, 262. 

conslmilisy Cukx^ 259. 

„ „ tigripes, ?ar., 259. 

Copaifera mopani, paparinm of Glonsina 
morsitans in hollow at ba.ie of trunk of 
358. 


Cidu 


copemani, Tahmus^ sp.n., 281, 282. 

not separable frotn. YucuiOi'' ' 
hpichus, 252. I 

Cordyhhia anthropophaga, 206. 

Corethrinae, in Gambia, 218 ; sub-familv 
or family, 241. “ ; 

Corvtdtur alhlcolUs, Mallopbaea parasitic j 
on, 147, 149, 151. | 

costalis^ Pgretophorus (sec under ! 

somyia), \ 

„ Mfjzomijia (see Myzoixyui) ! 

Cottonera (Malta), PJikbotonti/s found at, j 
48 ; breeding places at, 56. i 

cnstatu,% Chryaoconops, 253. j 

„ Taemorhynchus^ 253. 1 

cTOceus, Tahunvs biguUalus, var. (see 
Tahanus). ! 

crocodlUnus, Tabanus^ sp, n., 284. ! 

Crustacea, in native water-vessels at [ 

Lagos, 129, 130, 134, 136; breeding • 

in native yards, 136. i 

Ctenocephalus cams, abundant on dogs in | 

N. Nigeria, ,321, 324. i 

„ Jelis^ in Gambia, 200. \ 

Culex^ undetermined spp,, 7 ; latvu) in 
in water-vessels at Lagos, 129- 
131, 132, 133; and allied 
genera, 241-268 ; legs of various 
species compared, 200 ; indes; 
of specific names of, 266 -268 ; 
occurrences in N. Nigeria, 319, 
320, 321,328, 337, 345. 

„# accraenm, 247, 261, 

„ aegypti, 265. 

,,, (igei\ Oriental, 259. 

„ „ var., smnsis, 259. 

„ albovirgaiu^, synonym of C. 
duttoni, 259. 

„ anarmostus^ synonym of C. duUonl 
259 ; remarkable abnornjality 
of a, 260. 

„ Minuliom, has been confused with 
C. duitoni, 259; distribution, 
259. 


synonym of C. (firi(ru>.<us. 
264. 


probably a liomouym of 
nrtihhi, 249. 

azoyiciisin, iucUukd as a var. of 
C. p/picn^, 263. 
htc'iha', '266. 


synonym of 

261 * • 


bostocl'f, synonym of C. sali^i- 
, d)u>'kny/s, 264. 

cJdurovniUr, synoiiym of C. ui~ 
i'idiosus, 264. 

chierms. synonym of Vulidmyia 

nriidiiJiit, 254. 


a var. of Miicidut: 
niucidus, 246. 

concahr^ compared with C. 
Vfjnpex, 2G1, 262. 

comlylodc.'iniuif, probably only (!. 
ditUnni, 259, 260, 268. 

consimtlis, synoDytns aod distri- 
bution of, 259. 

decen.s', in Gambia, 205 ; synonyms 
and distribution of, 263 ; in N. 
Nigeria, 319, ,328, 345. 
didieri, 266. 

dissimiliH, synonym of C. duttuni, 
259, 260. 

dorsalis-, 247, 248, 249. 
drymncdus, a var. of Tacnior- 
hyuchus fimapmudus^ 253. 
duUonl, larvBQ in native water 
vessels at Lagos, 129; number 
of ve.ssels in which were larvae 
of, 130 ; seasonal variation of 
hrvae of, 131 ; distribution of 
larvae, 132 ; sensitive to amount 
of chlorine in water, 132 ; 
possible carrier of Flhria 
diurna, 133 ; synonyms of, 
259 ; distribution of, 260 ; 
mid leg of, 260 ; common at 
Oshogbo in October, 275 ; in 
N. Nigeria, 345. 

eudustus, synonym of C. im 
tu'diosus, 264. ^ 

faiigiim, included as a var. of C, 
plpims, 262; in N. NigSiia^ 
262, note, 345. 

fmrncmnm, 254 ; specimens 
wrongly determined as, 255. 
gmhaml, 263, 264 ; in N. Nigeria, 
' 319,345. 
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Culex fjukrti^ 2G3 ; green colour not a 
soeiiific character of, 263 ; in 
N. Nigeria, 319, 345. 

„ Mrsutipalpis^ sjnonyaa of C. 

duttoni, 259. 

„ imignis^ 265. 

„ mvenusius, 252. 

„ hividiosus^ 241, 264 ; jJU N. Nigeria^ 
319, 321,337,3*45. 

„ jamalceiim^ is type of Grab- 
hamia^ 247, 256, * * 

„ hiurentiF, 266. 

„ leucacantfncs, synonym of Ochlero- 
tatu8 pulcriktrsls, 249. 

„ Jlvldocoskdh, synonym of C. 

decern^ 263. 

„ longefurcatus^ 265. 

„ 7}iaculicrura^ 261. 

„ macuUventrls^ 265, 

„ ifuiscidus, synonym of C. deceiis, 
263. 

„ melatinrhinus^ 265. 

„ microannulatus^ 261. 

„ minutus, synonym of C. decens, 

263. 

,, munduluis, 266, 268. 

„ neavei, synonym of C. guiarii 

263. 

„ Tiigeriensh^ 250. 

„ ?iigrochaetaej 252, 254, 255, 256. 

„ nigrocostalis^ larvae in water 

vessels at Lagos, 129-131 ; 
larvae favourite food of C. 
tignpe.% 133 ; synonym of C. 
decens^ 263. 

„ oi'fiatothoracis, 263 ; thorax of* 

264. 

„ palUdocephalii, included as a var, 

cf 0. pipiens, 262. 

„ p(dlkhstn<dus, synonym of OcJt- 

le’‘otaitiS ochraceus^ 250. 

„ pallldothorads, synonym of C. 

pruinUy 263. 

„ palUpes, 265. 

, par, allied to or identical with 
^ C. consimilis^ 266. 

„ iHiramlos, synonym of Ochlero- 

iatm ochraceus, 250, 

„ petiigrewi., synonym of C. iheileri, 

250, 262. 

„ 7)UiferuH, 265. 


Oulex pipiem, Ochlerotatai^ compared 
with, 247 : varieties and dis- 
tribution, 248, 262, 263. 

„ p-utna, 263 ; thorax of, 264. 

„ pruinoms, \iynoiiym of C.pruinay 

263. 

„ ps&udoannuUoris, synonym of 6’. 
catmmtlk, 259. 

„ pmuhi'hie.rm?!, synonym of CuU- 
ciomgia nehulosa, 254. 

,, pulcritarsis, 249. * 

„ puUatus, synonym of C. grahami, 

264. 

,, punilluii, 265. 

„ pygniaeus, 266. 

„ guadgelidus, synonyms of, 258 ; 
palpi of, 258 ; distribution of, 
259 ; hind leg of, 260 ; thorax 

of, 264. 

„ gmaiguiavti, synonym of C. zom^ 
haemis, 264 ; in N. Nigeria, 
321, 328, 345. 

„ rinia, distribution, 265 ; synonym 
of Mdaiwconion rimus, 265. 

,, riihiHotiis, 265. 

„ rupius, 265. 

„ saUshuriensis, synonym of C. 

^ hostocki, 264. 
sahm^ synonym of C, somaUenm^ 
261. 

mlus, synonym of C. mmUensis, 
261. 

$er genii, in Algeria, 265. 
dinpsoui, 263. 

soiiudiensis, possibly a form of C. 

microajmidatus, 261. 
doehri, included as a var. of 
C. pipiens, 263. 

taeni(r)dignchoide>% synonym of C, 
quadgelkhis, 258. i 

thaUmlus, synonyms and distri- 
bution, 261. ^ 

tltelleri, mid leg of, 266 ; 0. 
pettigreAvi, synonym of, 262 : 
distribuuon of, 262. 

iignpe)^, closely related to C. cun* 
color, 261, 

iigri 2 )es, var. eoimmilis, is a dis- 
tinct species, 259. 
figrqjes, var. larvae in water 
vessels at Lagos, 129-131 ; 
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wholly c:y:nivorous, ; in- 
cludea darlcest forms, ‘262 ; 
occurrence in N. Nigeria, 321, 

345. 

Gule^ wrongly determined as 

Culkdsa iaenlorlujncJiH.\ 252. 

„ tmnsvaaloisk^ synonym of 

Ochlewtaius 249. 

,, tinlvlUatm^ hind leg of, 260 ; 

synonyms and distribution, 

250, 262, 345. 

,, » vigilax, 247, 250, 

„ vlridis, synonym of C. gi/inili 

263, 

„ zeltneri^ 266. 

„ zombmmiB, 264. 

Culmda^ synonym of OokUroiatu^^ 24G. 

hlGQloi\ incloded in CV/c,r, 256, 
266. 

„ fuscopaipalis^ synonym of 

OcUerotatiis cumminsii, 248. 

lateralis, 250. 

„ mediopumlata, var. of OcMero- 

tatus ciiinmiimi, 248. 

,, morsitans, included in Theo- 

haldin^ 251. 

nemnrom, referred to Ockkvo- 

talihs, 248. 

gmmmodesta, seems to be%ng 
256,266. 

Oulicales, separate from Megalorhini, 
241 ; table of genera, 242 ; table of 
females, 243 ; contiguous eyes in nearly 
all, 256. 

Culkeha, synonym of Odlcrotam, 246, 
247. 

accraems [neoumkivhyad «s), 
is a 247, 256, 261. 
iilboannulaim, is a true Ochlem^ 
lati/s, 247. 

aitHurirostris, included in Cidex, 

256. 


from Kamernii and Togo, 268 ; s]ip. 
from S. Nigeria, 274, 275; iu N. 
Nigeria, 231, 234, ,345. 

I Culicides, ‘212, 2 i;». 

I >:n}iri/<u'ics, 6, 

Culicina, 211, nuU'. 

' Culudnae, 241, ‘212, 

> 

(Julioine^, where to Hiid, I ; lilack Kptuea 
in oocysts of’Jih fed on 5 ; 

investigation di cominotier lunise 
frequenting speoios slhuild not he 
I neglected, 6 ; can tliev transmit 

1 m-iiaria,*? ; live spp. (if C. larvae cili’n 

\ hy iltighichihi't iiyahaui*, 137 ; 

] lirvae and pupae abundant In ixmls 
I north of Minna, 330. 

I Ciilkioinjjia, only one variable .\fricaii .«p. 

of, ‘255 ; synonyms of, 
254-25G. 

„ ilahifli, synonym of Oi hli ni- 

hdiiH tiuasifoikill'il/i/i, 250, 

255. 

„ (1*) iidnifi'i, sp. ti. 37? 38 ; 

referred to (Jiilex, 265. 

„ nrhiivyfi, synonym.s and 

varietiers of, 251-256 ; 
common in W. Africa, 

256. 

„ neb>ilo^f(, var. ekiereti, 255, 

„ frn'tf/iniimvs, 

255. 

)s p’ M‘C^6-55. 

pmd<>(‘in«mt, 

'' 255 ; sp. described as 

CitUx is pm- 

bably, 256. 

umfunnk, synonym of C. 
/icli«7o,s'«, 255, 

CidkQidf>^, iu N. Nigeria, 31:1, 324. 

Ourmta nhohrina, included in 'J-heo- 
haldla, 251. 

cutiuuiii'id, Ochhrotaius, 248. 
cuHicrdl, SiidopsglhiS, 269. 


neotaemorhgnch's, same aa 

Culex thaksdns, 261. 

, * iaeniorhynckus, type of geuus, 

’ 247 ' iocladed in Odlero- 

tatm^ 247, 249; Cukx 

titiUms, wrongly determined 
as, 252. 

Culicidae, in water'Vessebs at Ugos, 129- 
134 ; in Gambia, 217 ; classification ot, 
241 ■ Afticaa forms often niuca aarsev 
than the Oriental, 262 ; six new spp. 


idops miWmts, present in water- 
vessels at Uso., 129, ISO, 1S4 ; of 

importaneoin relation to transmission 

„f rininea Worm. 1.S4 ; distribatiUn 


of, 134. • 

cii,lo»ke, A^pidklM, sjnonym of jT. 

liUimlae, 86 . 

Gijiilphes moMm. sjnonjm of PMeho- 
iol/ius petpatusii, 73i 
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Cjpritiodontidae, feeding on mosquito 
larvae, 137-139, 182. 

Cypvis, in water-vessels at Lagos, 129, 130, 
135 ; harbour Taenia^ Trematode larvae 

and Acanihoc&phalus^ 135, 


Dactylopia^ hmgi^pinm^ on vine in Egypt, 

100 . 

dalzieli^ Culiciomyia, 2?0, ^55. 

Daphnia, ia water-vessels at Lagos, 129, 
130, 135 ; in relation ,to Taenia^ 
Trematode larvae and Aca7it7iOcephalus, 
135. 

decens, Culex^ 205, 263, 319, 328, 345. 
decora^ Haeniatopota^ 197, 275, 321, 327, 
331, 334. 

decor ella^ Tachardia^ new to Africa, 85, 
100 ; compared with T. longisetosaj 103. 
defassa^ Cohus^ Ilipi^obosGa on, 170, 171. 
Delagoa Bay, Culicinae in, 246, 250, 261. 
Dendromyinae, 241. 
defitaius^ Ochlerotatus, 248. 
dertiilohis^ Chionaspis, 90. 

Derimtophilus penetrans, ia N. Nigeria, 
325. 

Diaspinae, 86, 87, 90. 

Diaspis cacti, on Opmtia in Egypt, 87. 

„ calyptroides, 87. 

„ [Aulacaspis) cinnamomi, var. 
mangiferae, nov., 85 ; in Egypt 
on imported mango trees, 86. 

„ cmnainomi, 86. 

„ regular is, sp. n., 86 - 87 ■ 
Dlcranomyia chorea, 263. 
didieri, Culex, 266. 
digitaia, Adansonia, 359. 
dimidiata, Ckrysops, 166, 166, 

Diptera, photography of, 153-160; in- 
structions for collecting, 234-237 ; 
occurring in N. Nigeria, 321, 328, 345- 
346 ; pupae among exposed roots of 
trees in 8. Rhodesia, 357, 359. 
dissimilis, Culex, 259, 260. 
disiinctipennis, Ckrysops, 333. 
diiaeniatus, Tabanus, 111, 200, 207, 321, 
324, 346. 

Miurna, Filaria, in S. Nigeria, 132 ; pos- 
sibly carried by Culex dutioni, 133. 
Dogs, piroplasmosia of, 323-354 ; trypano- 
Bomiasis of, 344. 


dorsalis, Culex, 247-249. 
dorsalis, Grahhamia, 248. 
dorsalis, Ochlerotatus, 248, 249. 

Dowa district (Nyasa), habits of blood- 
sucking flies in, 111-112. 

draper i, Sphaerococcus, synonym of S. 
marlaiti, 104. 

Drosophila, in water- vessels at Lagos, 129, 
1.30, 134. 

drymoecius, Culex, 253. 
dukei, Olfersia, sp. n,, 171 j 172. 
durandi, Enyaliopsis, 180. 
durhanensis, Grahhamia, 250. 
durbanensis, Ochleratatus, 250. 
duttoni, Culex (see Culex). 


Ebute Metta (8. Nigeria), Mosquito larvae 
in water-vessels at, 129-136 ; other 
larvae and Crustacea, 134, 135 ; analysis 
of water containing larvae of Culex 
duttoni at, 132. 

Eggs, of Mosquitos, 7 ; of Fklehotomus, 
48,50, 65, 67 ; ot Phlebotomus papatasH, 
75 ; of Fseudoeripopsylla, 106 ; of 
Mallopbaga, 239. 

Eg^ parasites of G-ipsy Moth and Brown- 
tail Moth, 369. 

Egypt, Coccidae from, 85-88, 91, 92, 97, 
100, 102, 103-104. 

eknomkus, Eoctenes, 152. 

elongatwii, Lecanium, on Albizzia in 
Uganda, 92 ; antenna and spines of, 
92. 

Entebbe (Uganda), new mosquito from, 
38, Coccidae from, 86-88. 90, 92-95, 
97, 98, 103. 

Enyalopsis durandi, injurious to man, 
180. 

„ peiersi, emits a yellow* fluid 
when handled, 180. 

Eoctenes eknomicus, 152. , 

Ephemeridae, occurrence in native water- 
vessels in S. Nigeria, 129, 130, 134. 

Epialurgi, 241, 

Eretmapodites, contiguous eyes not found 
in, 256. 

Essau (Gambia), swarms with Glossina 
palpalis, 213 ; removal of town re- 
commended, 213, 224. 
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EtorUptiom^jla probably a synonym of ] 
Mansoim^ 253. 

„ medloUneata, 263, 254, 
eiKlastus^ Culex, 264. 

Eugenia guineensu, 117. 

Bhtlemnium (see Lecanium). 

Eumelanomyia incnmpknosa^ wrongly 
determined as Culex freetomenm, 255. 
exornatum^ Aponomma^ 320. 

fakaius^ Rkipkephalus^ 330, 
fa8i^iata]Stegomyia{<i^?i under Stegomyia), 
fasciatus, Tabanus, 202, 321, 324, 346. 
faiigans^ Oulex^ 262, and mtey 345. 
felis^ Ctenocepbalus^ 200. 

Fkus^ pnparium of Glosslna momians 
between roots of, 355, 

Eilaria diurna^ occurrence in S, Nigeria, 
132 ; possibly carried by Culex dattoni^ 
133. 

Fiorinia afrkana^ sp. a., 90 . 

Fish and mosquito larvae, 137-139, 182. 
Flagellata, found ia Aaopbelioes, 6. 
flamcms, Colpocephalum^ 149. 
fiamodta, Anopheles, 8p. n., 142. 

Flea, new, occurring on Ehynehocyon 
cirnei, 272, 

Floriana (Malta), PMebotomus breediig 
* at 51 ; PhUbotomus rninutm taken at, 
70 ; P. pernkiosus abundant at, 71. 
fioridensk, Geroplastes, 95, 96. 

Fly disease (see Trypanosomiasis of 
Cattle). 

Forciponiyia regulm, 57. 
forficula, Lmgnaihus, sp. n. 147. 
freetomiensk, Cukx, 254, 255. 

Culkiomyia fwbulosa, var., 

” 255. 

fulms, Chrysocomps, 262. 

Funduhi taeniopygus, preys on mosquito 
. larvae, 182. 
funesta, Anopheles. 142. 

„ M^zomyia, 6, 320, 321, 337. 

/u 3 Ca, Culex tigripes, var,, 129-131, 133, 
262, 321, 345. 

„ Culkiomyia nebulosa, var., 255, 

„ Glossina (see under Glossina). 

xfmcipes, Glossina (see under Glossina). 
fmcopalpalk, CuUeada, 248. 
fuscopennatus, Chrysocomps, 253. 


/(iscnpenmtU'i, Tafitki'hynchus, 253. 

/«!iCioa, 244, 245, 264. 

fuicus, 147, 

Peciimpatpn^, 129-132, 244, 245, 

255. 

galeatus, Ceroplaste,^^ sp. n, 9B. 

gambensts^ CipeuruH, 149. 

„ Pl(cf>-%p(<y‘u^^ lice on, 148, 149, 

151. 

Gambia (British W. Africa), research in, 

!§/ -239 ; insect- borne diseases 
in, 188 ; geography ttid vegeta- 
tion of, 188-191 ; climate and 
rainfall, 191-193 ; tribes in- 
habiung the Colony and Pro- 
tectorate, 193-195 ; blood-suck- 
iug Arthropods from, 214 218 ; 
native names of blood-sucking 
insects and other Arthropods, 

219 ; bionomics of Gkssim in, 
220-223 ; remedial measures 
and recommendations, 223 '226 ; 
Culex and allied genera in, 258, 
259,261,264. 

„ Kiver, description of, 189-190 ; 
islands in, swarming with 
tsetses, 190 ; possibility of 
disease being carried from or 
into Senegal along, 195; Ghs- 
sina palpalis haunts on banks 
of, 2U1--A)4 ; clearing spaces at 
wharves on, 225. 

gtii)ibie>i$c, Trypanosoma (see under Try- 
pauosoma). 

Game, in relation to tsetses, 43-46, 113- 
118, 223. 

Garara, River (N. Nigeria), Ghmlna and 
mosquitos but no Tabanid<‘ie found 
near, 336-337 ; Sleeping Sickness not 
found in villages on, 352. 
gelida, var. smensis, Leucomyia, 269. 
German E, Africa, Coccidae from 85, 98, 
100; new from, 162 ; Gkmna 

hTevipcilpk transmitting cattle -disease 
in, 181, 182 ; Culex and allied genera 
in, 251, 262, 
gigas, Gonwcotes, 148. 

Girardinus poeciloides, preys on mosquit 
larvae, 182. 

glandulosa, Aonidla, sp. u., 103^ 104. 

scheme of » .ssification, 9, 10 , 
general characters of male 
armature, 10-12 ; methods of 
preparing male genitalia for 
microscopical examination, 
I 13, 14 ; Hynopais of 8pp., 14, 
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15 ; description of spp., 16- j 

36 ; game in relation to, 43-46, | 

113 ; disappearance from ! 

TraDBvaal of, 115; can exist 
without game, 40, 117 ; 

colour of clothing attracting 
orrepelling, 210, 211 ; instruc- 
tions for collecting, points on 
which observations arc wanted, 

238 ; colour iconventions for, 
297-299 ;» dfatribution in N. 
Nigeria, 347-351 ; informa- 
tion desired concerning, 356. 
Glossina IrevipaJpis^ group (ibaracters of, 

«9, 14 ; male armature of, 10- 
12 ; male and female, descrip- 
tion, 19-21 ; in Mozambique, 
40-42 ; erroneously referred 
to as/ttsca, 41, note ; probable 
vector of cattle trypanoso- 
miasis, 181. 

caliginea^ group characters of, 

10, 14 ; male armature of, 

23 - 25 . 

/wsccf, group characters of, 9, 
and note ; male armature of, 
16-17 ; purely western, 41, 
note ; not found in Gambia, 
212 ; colour conventions for j 

group of, 297-299 ; distribu- I 

tion in N. Nigeria, 347, and 
note, 350, 

fucipes, group characters of, 10, 

15 ; description of male, 26^ 

27 . 

(jrossa, 9, and 7ioie, 17. 
lotigipalpis, group characters of, 

10, 15 ; male armature, 29f 
30 ; compared with G.palli- 
dipes, 31 ; occurrence in N. 
Nigeria, 328, 329, 336, 337, 
341,344, 346, 347,349. 
longipennk, group characters of, 

9, 14 ; male armatme of, 21 , 
22 . 

maculata, female only known of, 

9 ; group characters of, 14 ; 
distinct from j^olpalis, 22. 
medkoruniy male armature of, 
107, 109 , 110 . 

iiiorsilans, group characters of, 

10, 15 ; male armature of, 32 , 
33 ; dark and light varieties 
of, 35 ; in Mozambique, 40- 
42 ; habits in Nyasa, 43-46, 
112 ; extension of arta of, 
112; in relation to human 
trypanosomiasis, 112; in rela- 
tion to cattle trypancsomiaBiB, 
181, note ; occurrences in 


Gambia,* 199-201, 206, 207, 
212, 213, 217 ; bionomics of, ' 
222, 223 ; predilection for 
baboons, 206, 207, 223 ; pre- 
liminary stages of, 291-295 ; 
preserving and feeding captive, 
292; breeding habits, 292, 
293 ; larva of, 293 , 294 ; 
puparium of, 294, 295 ; dura- 
tion of pupal stage of, 295 ; 
colour conventions for group 
of, 297, 299 ; breeding haunts 
of, 357-361. 

Glossina nlgrofusca, gtonp characters, of, 

9, and note, 14 ; description of 
male and female of, 17 - 19 . 

pallicera, group characters, 10, 
15; male armature of, 27 - 29 . 

paUidipes, group characters, 10, 
16 ; male armature, 30-32 ; 
compared with longipalpk, 31 ; 
in Mozambique, 40-42 ; colour 
conventions for, 297. 
palpalis, group characters of, 
10, 14 ; male armature of, 22 , 
23 ; male from Rhodesia 
possibly distinct from, 107 ; 
distribution in Gambia, 197- 
199,200,203-213,216; hunted 
by a spider, 210 ; bionomics 
of, 220-222 ; common in liesha 
district, S. Nigeria, 276 ; colour 
conventions for group of, 
297-299; distribution in N.* 
Nigeria, 317-323, 326, 328, 
331-345, 347, 349-353, 355. 
palpaUs var. 23. 

suimorsiUoiii, distinct from 
sikiM, 9 ; group characters, 

10, 15; male armature, 34 , 
35 ; compared with viorskmis, 
33, 36 ; two varieties of, 33, 
occurrences in Ashanti, 34 ; 
distribution in N. Nigeria, 
320-322, 324, 326, 328-330, 
338, 339, 346, 349, 350. 

(abanifornds, relationship, 9 and 
jioie; male armature,* 108 . 
iachinoides, alliances and distinc- 
tions, 9 ; group characters, 10, 
15 ; male armature, 35 ; 
haunts in N, Nigeria, 119-126 ; 
var, of G. palpalis compared 
with, 202, 203, 204, vole \ 
colour conventions for, 297*- 
299 ; distribution in N, Nigeria, 
317-322, 326, 328, 329, 332-, 
339,343,344,347,349-351. 

Gold Coast, Glossina tuhuniformis in, 109 ; 

outbreak of Yellow Fever io, 127 ; 
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Crustacea found in water- vessels in, 

I.H4, 135 ; Culey. and allied genera in, 

246, 263, 264. 

Gomocotes aegyptum^ ap.n., from bUic 
pigeon, Sudan, 148 . 

gigan, from guinea - fowl, 

' Sudan, 148, 

,, /mj(»\ compared with aegijptl‘ 

m, 148. 

„ procerus^ compared witli 

aegypikm^ 148. 

gowdep^ Ceroplastode>^, gen. et sp. n., asso- 
ciated with Le&anium nujnm^ 92, 100 ; 
desciibed, 98-100 ; presence of large 
paired glands in, 99, 100. 

Grahhama, synonym of Onkx, 247. 
amUgm^ 259. 
dorsalis^ 248. 
durhammis^ 250. 
yflTuaicensIs, 256. 
niacdom^ an extreme form of 
OcMervkUus nenwmus^ 248. 

oceUafd^ 2,50. ^ 

pukrlpalpis, probably _ syuo- j 
” nym of Gdex dorsalis^ 248, 

249. j 

249. i 

pale var, of Cukx j 
dormlis^ 248, 1 

• tdcnkiTostris^ 259, 

wilcochil^ pale var. of Culex ^ 
” dorsalk, 248. i 

gmdlla, Haematopoia, 324. i 

PalaeopHplld, 269. | 

263, 264,319, 345. 
Hciplochlhis, preys on mosqmto j 
” iMvae, 137-139 ; description 
of, 137, note, 139 . 

246. 

fimssM, typ<J Am>iMes rimi, lil. 

yatm,Talanus, 175 , 321 , 330 , 334 , 346 . 

p;ma, Gloeshia, 'J and note, 17. 

'nitim-n, CtflM, 263, 310, 340. 
ijuhieensis, E?(yeaia., 117. 

rnkietm nm/er, Olfersk on, 172. 

137, note, 

preys on mosquito 
larvae, 182. 


Ih'ploi'hUit^ 137. 

i/rfCW(////i//>'(f/7< occumng on dogs 
in Gambia, 212; on dogo 
in N. Nigeria, 324 ; biting 
man, 326, 

//ac/mdop/iiK.'! nx/m', from horse, Sudan, 
i«. , 

periKticl>^ti, sp, n., from wild 

pigV ^’yasa, 145 -146, 

„ .x/ZA', compared with II. 

p(:i'i!<(ictii.i, 145. 

Uaeiiikdopolu Ihthniifam, in N. Nigeria, 

324 427. 

„ dreoru, in Gambia, 197; 

common in Oshogbo, S. 
Nigeria, 275 ; docs not 
bite man if an i mala pre- 
sent, 27,0 ; in N. Nigeria, 
321, 327, 331, 333, Bi. 
in N. Nigeria, 324, 

„ taceioienK, in N, Nigeria, 321, 
324-326. 

i/iadans, method of biting, 
111 . 

pdlidipemU, in N. Nigeria, 
321, 320-334. 

pci'tinen.^, habitat and habits, 

in. 

pumcM^ in N. Nigeria, 32G. 
tonucr«.s', in N. Nigeria, 321, 
dtpjhj, habitat and habits, 
111 . 

hedetw, A Kptdldm, in German R. Africa, 
85 : at Cairo on Magnolia and Daimt 
alba, 88 . 

Hdea (Farcipomiia) larval skm 

remains attached to pupa of, 07, 

Hemiptera, 238. 

Ifepiaphlebomyia, included in Cukx, 

moniforii, synonym^ of 
■’ (fnkx mivitlatuii, 262, 

simplex, 9 synonym of 
Cidex unlvHiatiis, 2b2 ; 
^ of C. decern, 203. 

Hepiaphlehomyinae, 242. 

Haeviamn mmdus, 73. 
hiUkfjardme, Taplozom, 564. 

348. 

Ursula, 

ric/as-sf^ Uganda. IB». 
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HippohfKca kirsuta^ var. neavel^ nov., on 
Kobua def assay N.E. Rho- 
desia, 171 . 

„ viaculatay compared with K, 
luTsuUiy 169^ 170 ; in 
Nigeria, 319, 321,322,324, 
325,330, 346. 

Hippoboscidae, not lecorded from Gambia, 
215 ; in Oshogbo, S. Nigeria, 275 ; in 
N. Nigeria, 322, ,346!’ 

Bippoanirum 'versicolor, in Oshogbo, S, 
Nigeria, 275 ; in N. Nigeria, 319, 320, 
324, 325, 327, 330, 346. ' 
hivsuia, Kippohosca, 169. 

„ var. neartiy Hippohosca, 171 . 
UmatipalpiSy Gulex, 259, 260. 
hirsutuSy Ochkrotaius, 349. 
hispiday Hispidimyia, 244, 245. 

„ Ludlowia, 245. 

Hispidmijla hispida, little different from 
Ludloioia chamherlaini, 244, 245. 
Bolcoceria nohilis, pr^-yed upon by Deinhex, 
18?. 

Horse Sickness, enormous iccrease in 
Ilesha and Oshogbo districts of, 276 ; 
in N. Nigeria, 319, 320, 323, 324, 326, 
330, 332, 334, 336-339, 341-345, 353- 
354 ; segregation camps for, 320, 323, 
355 ; investigation required into forms 
of, 356. 

Hyalonma aegyptiUMy in Gambia, 197, 
212 ; in N. Nigeria, 330. 

Hydrachnidae, larvae found in Anophe- 
lines, 6. 

Hymenoptera, parasites of Gipsy Moth 
and Brown-tail Moth, 369, 370. 
hypogaeay Arachis, 193. 

Ibo (Port. Nyasa)^ Glosshia mohitam 
near, 39, 40. 

[eery a longisetosay at Lake Nyasa, 100 ; 

on Acacia in German E. Africa, 100. 
Ilesha district (S. Nigeria), biood-sucking 
flies of, 273-276 ; Mallophaga from, 
147. 

immacuhtUy Anopheles, 141. 
inconspicuosay Eumelanomyia, 255. 

Inglisia conchiformiB, in Uganda, 98. 
’Insecticides, kerosene for, 104, 355. 
insignisy Culex, 265. 

,, CuUciomyiay 37 . 
iniertTopicay Olfersiay 172, and note, 
invenusiuBy CuleZy 256. 


invidiosuSy CuleXy'Ml, 264, 321, 337, 345. 
Inyamandzi river (Mozambique), Glossina 
morsitans near, 41. 

Inyambane district, disappearance of 
tsetse from, 42. 
irroraia, Conosia, 262. 
irroratus, TahamSy 286, 

Ixodidae, in N. Nigeria, 322, 328, 346. 
Ixodoidea, in Gambia, 218. 

Izon (N. Nigeria), tsetses swarm at 
important ford near, 334. ' 

jachoni, Pulvinariay in Uganda and W. 
Africa, 93 ; food plants, 93. 

jamaicerj^is, Culex, 247, 256. 

„ Gmhhanmy 256. 

Kala-azar, Cimex rotundalus in relation to, 
179 ; case in Sudan of, 180. 

Katagum R, (N. Nigeria), Glossina sub- 
morsitans from, 34 ; Sleeping Sickness 
reported from, 352. 

Kateri (N, Nigeria), Sleeping Sickness 
prevalent in, 330-333 ; blood-sucking 
flies at, 331-333 ; removal recom- 
mended, 332, 355. 

Kerewan (Gambia), tsetse troublesome at, 
198 ; swarms of Glosshia palpalis a 
^ mile from, 198 * elephantiasis prevalent 
in, 199 ; clearing to be done at, 225, * 

Kerosene, emulsion for destroying 
Coccidae, 104 ; use in pools for mos- 
quito larvae, 355. 

Khartoum, Cocridae from, 97. 

Ki/igia^ 268, 

Jcingity MimeteculeXy 250. 
kingsleyiy Tabanus, 3*20. 

Kirkia acuminata, puparia of Glossina 
morsitans at base of, 360. 

Kohm defassa, Hippoboscidae on, 170, 
171. 

Kurlmis, description of, 307 ; distribution 
of, 307, 323, 330-333, 336, 338, 340- 
344 ; Glossina palpalis genatilly found 
in, 337 ; villages should be moved from, 
344 ; test camps should be moved 
further from, 355. 

lacessensy Hamatopoia, 321, 324-326. 
Lagos, Anopbelines occurring at, 6 ' 
examination of native water receptacles 
at, 127-136, analysis of water at, 132 ; 
mosquito larvae at, 129-136. 
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Lake Chad, of great interest in connection 
with Glomna^ 305 ; system of, 306 ; 
area free from G. palpall\ 353. 

Lake Njasa, Coccidae from, 100, 

Lake Salisbury (Uganda), Pidvinaria 
jadsoni found on Cotton near, 93. 
Lasioconnps, inclodcd in Culex, 256. 

,, poicilipes^ synonym of Culer, 
qmsigdidus, 258. 
lataniae, Aspid'wlus, 86. 
lateralis, CuUcada, 250. 

„ ■ Oehlerotatm, 250. 
laiipes, Tahanus, 318, 321, 328, 346, 
laurenti, Culex, 266. 

Iavera7ti, Tabams, 205, 346. 

Lmerania, type. Anopheles argyroiarsis, 
141. 

leachi, Haemaphysalls, 212, 324, 326. 
Lecaniodlaspis afrkana, sp. n., on Acacia 
arabm in Egypt, 100 - 
103 . 

rnmosae, 102. 
prospodidis, 102. 

lecanium elongaluin, (= L. longulum), on 
Albkzla in Uganda, 92. 

longulum, 92, 

{Sahsetia) nigrum, on Firas^iii 
Uganda, 92 ; associated with > 
u Ceroplaslodes gowdeyi^ 100.^ 

„ persicae, 93, 

tmuimkatum, on Citronella 
' grass in Uganda, 92 ; para- 

sitised by a Cbalcidid, 93. 

( Eukcaniim) tj'ewo?,inUganda, 

" 93. 

Lepidoptera, pupae in hollow of a Baobab, 
359 ; parasites of Gipsy Moth and 
Brown-tail Moth, 365471 ; coDtrollmg 
agencies for, 367, 368, 371, and note. 
Leptopsylla aganippes, 271. 

,, ^uscuU, 269, 270. 
leucdcanihus, Culex, 249. 
lencarthriii3j)chlerotatus, 251. 

Lemomyia, included in €ulex, 247, 256. 

„ gelkla, var. sfaicusls, 259. 

,, quasigdida., 258. 

„ scapularis, referred to OcUe- 

rotatm, 247. 

„ swiensis, var. of Cultx ager, 

259.‘ 

hucostomm^ Tahanus, 176, 177. 


Liberia, inediconm from, 110. 

Light, deterrent for PhkhoOnMs, 54 ; 

artificial light attracts, 54. 

Limatiuae, 241. 

Uneatope finis, Taeniorhynchns, 245. 
Linognafhis ofricanus, sp. n., from sheep, 

S. Nigeria, 148 . 

„ hremcomis, 147. 

„ forficuk^, ep, n,, from roed- 

buck, Nyaaa, 147 . 

„ iibiofts, 147. 

„ vUhU, from calf, Nyasa, 146, 

Llpeums hucnlm, from blue pigeon, Sudan, 
149. 

„ gamhmk, from spurwing goose, 
Sudan, 149. 

CuUx, 263. 

Lokoja (N. Nigeria), iraporlance of, 304, 
318-320 ; Myzomi'ki mtalis prevalont 
in, 319 ; ticks troublesome in, 319 ; 
mosquito lame near, 319; trypano- 
somiasis in, 320, 353 ; recommendations 
with regard to, 355. 
longefurcaliis, Culex, 265. 
longkornis, Chrysops, 207. 
longifoUa, Rhus, 117. 
longipalpis, Glossina{m under Gkmkia). 

„ Stegomy'm, 268. 
longipennis, Glossina (see under Glosslmt). 
longisetosa, Icenja, 100. 

„ Tachardia, sp, n., 102 ^ 103 . 
longispkia, Chionaspis sp. n., 88. 
longispiniis, Dadylopius, 100. 
longisguainosus, OcUcrokdus, 249. 
longulum., Lecaiiiim (see L. dongnlum). 

lowisii, Rmlomyiu^ 250, 

Loxaspis mirandus, e. et sp. n., from 
British E, Africa, 363 , 364 . 

Ludlowia, essential characters and table 
of spp. of, 244. 

'hispkla^ 245. 

mlmomyktforms, in N. Nigeria, 
337. 

pincei'My 245. 
phmosa, 245. 

LaiJndaKivet (Nya3a),tsetse.fliB pW- 
ful near, 39, 49, «, 45 ; tsetee absent 
west of, 118. 
lurldm, Tmoion, 151. 

Mtulii, AuAmemwh 208, 212. 
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luieolaieralis, Banhinella^ 245, 317, 337. 
Lutzia, iccluded in Culex^ 256. 

Lyperosia minutaf in Gambia; 197, 207. 

MacCarthy Id. (Gambia), 189, 204, 205 ; 
not suitable as a site for Sleeping Sick- 
ness Gamp, 224 ; clearing to be done 
at, 225. 

mactans^ HaematopofAy habitat and method 
of biting, 111. * 

mamdaki, Glossina (see under Glossina). 

„ ffippohosca (^ee under Hippo- 
t bosfca). 

maculatissimus, Tabanus^ 286. 
maculicrura, Culcx, 261. 
macidipalpis, Anopheles, 143, 
maculipes, Taeniorhynchus temx, var., 258. 
maculiventris, Cuiex, 265. 
maculosa, Grahhamia, 248. 

Madagascar, Culex in, 259, 262. 
ToadagascariMsis, Pseudohepfophlebomyia, 
258. 

Maganja da Costa (Mozambique), Glossina 
spp. in district of, 41. 

Tmgnijica, Chrysops, IRl-lGS. 

„ var. inornaici, Chrysops, 163. 
magretiil, Pangorda, 176. 

Maillotia pilifera, 265. 
major, Goniocotes, 148. 

„ Mansonia, 254. 

Malaria, common in Gambia, 188 ; com- 
mon but dimimshiug in N. Nigeria, 351. 

Mallophaga, from African hosts ,145-147 ; 
instructions for collecting, 239. 

Malta, PMeboiomm pernlciosus almost as 
abundant as P. jMpafasii in, 47* ; larvae 
in catacombs near centre of, 48 ; other 
investigators in, 49; means for de- 
struction of Pklebotomus in, 53-56 ; P. 
pernkiosus, widely distributed in, 71. 

mangiferae, Diaspis cmnarnomi, var., 86* 

Mansonia, synonym of Taeniorhynchus, 
252. 

„ ofrkma, a var. of Afansmtiiddes 

uniformis, 254, 

„ arabica, 249. | 

„ annulifera, 253. ' 

„ annulipes, 253. i 

„ major, a var. of Mamonioides 

uniformis, 254. 


Mansonia nigerrima, a var, of Man 

sonioides uniformis, 254 

„ nigra, 254. 

„ uniformis (see Mansonioides), 

Manso7tioide3, characters of genua and 
table of spp., 253. 

„ medioUneaia, 254. 

„ nigra, 254. 

„ uniformis, varieties and 

synonyms of, 254; struc- 
ture of p^pi, 254 \ 

diatributioD, , 254, 275 : 

affected with immature 
parasitic mite, 275 ; in 
N. Nigeria, 319, 321, 

324, 328, 330, 336, 337, 
345. 

maTlatti, Phoenkoccus, 104, 

„ 8phaerococcus, 104. 
masculus, Culex, 263. 

Mashonaland, Gulicinae in, 245, 256. 
Akidoproctus, 148. 

,, Aspidoproctus, 100. 
medicorum, Glossina, 107, 109. 
mediolmeata, Etorlcptiomyia, 253, 254. 

„ Afansoniokles, 254. 
mediopunctata, Ctdicada, 248. 

Megaculex, subgenus of Ludlowia, 244, 
* note, 

,, albitarsis, synonym of Lud~ 

lowia plumosa, 245, 
Megalorhini, 241. 

Megalorhinina, 241, note. 

Megarhininae, 241. 

Melanoconion, included in Culex, 256. 

„ rimus, 265. 

melanorhhius, Culex, 265. 

Menopon africanum, sp. n,,from spurwirg 
goose, Sudan, 149. 

„ anlennatum, sp. n,, from guinea 

fowl, Sudan, ISOt 
„ mesoleucum, from owl and star- 

ling, Sudan, 149, 151, 

nigrum, sp. n., from CorvuWir 
albicollh, 151. 

„ pallidum, from chicken, S. 

Nigeria, 149. 

„ pkae, 151. 

„ spinosum, from starling, Sud? 

149. 

mesoleucum, Menopon, 149, 151, 
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metallim^ Banhindlai 252. 

2''ae.nioi'hynchuis^ 252. i 

Mefcanototricha, 241 ; contiguous eyes in 
most of the, 256. | 

Mefcanototrichina, 241, note. 1 

microannulalus.^ Culex, 261. | 

Micro-organisms found in Anophelines, 6. 
Mimeteculex; synonym of Ochlerotatus, ^ 
247, 248, 250. 

kingn^^}uonYmof: Ochlm- j 

talus (K^raceus^ 250. [ 

Mimomyia (?) dmmbeiiaui^ Ludlonia, t 

founded on, 244. < 

mimomyiqformis, Boyda, 244, note, 266. 
Ludlowia, 337. 

minioscte, Leca/uod'ictsp'is, 102. 

Minna (N. Nigeria), blood-sucking flies 
and ticks obtained at, 330. 
minor, Palaeopsylla, 269. 
minuta, Lypevoski, 197, 207. | 

mhiutiis, Gules, 263. | 

Bammson, 73. j 

Phlebotomus (see under PUe- 
hoiomus). 

mirandiis, Loxaspis, Bp. n., 363, 364. 
mitraid, Numida, 148, 150. 
mohh, Pariuarim, 358. ^ 

molestus, Cyniphes, 73. 
mopani, Copolfera, 358. 

Mopea (Zambesi), cattle trypanosomiasis 
in 1909-9 at, 41. 
mordax, Tabaiuis, sp. n., 175. 
morsltOi^is, Culicctda, 251. 

Qhmna (see under Glossina). 

Mosduitos, infected ivith malaria, 1-8 , 

^ where to find, 1 ; method of capture, 

1 • identification of species, 1, 2 , ais- 
section of, 2-5 ; gland ef niination, 
34; atainiog of sporozoifcs, 4; dis- 

sectidn of mid-gut, 4-5 ; staimng of 

■ moteB,5;enda-andecto;parasitcso^ 

6 ’ nroblems concermug infection of, 

7 8 ; properties of the salivary secretion 
of, 8 ; suggested lines of rose^h « , 
larvae in water-vesssls at Lago^, U7 ^ 
13G ; seasonal variation of larvae, 131 , 
mria carried by, 133; larvae and 
pupae killed by raised temperature of 
water, 135. 

Mosamto lafVM, search in domeshc 
water-vessels for, , 

seasonal variation in watec' 


vciifeela of. 131 ; raised 
ternjK'r.iture of water kills, 

135 ; fifth and, 137-139 ; 
Utrardtnus piU'dloides preys 
on, 182 ; green gas- pro- 
ducing plant that kills, 276. 

Mosquito pupae, r.alsed temperature of 
water kills, 135, 

Mozambique, distribution of tsetse -fiicB 
in, 3942. . 

Muc/dus a/rfi'anus^ synonym of .1/, 
ifiui'iduii, 246. 

„ (dlcnian.'i, 246. 

,, (jmhtini, var. of 3/. 

246. 

„ macidus. 246, 319, 345. 

„ Mitophitgiddcii, 246. 

synonym of M. 
miiophngoidcs, 246. 

I mundidiis, Culex, 266, 268. 

Mm8o<(, 56. 

Muscidac, blood-sucking in Gambia, 216, 

217 ; in S. Nk-eria, 274, 275; in N. 
Nigeria, 321, 328, 346, 347-351. 
min^cull, Leplopsylln, 269. 

Myt'daffius heckii, 8B. 

I ,, citricda, in Uganda, 88. 

Mnzomyia, synonym and spp. of, 141, 
142; type sp. iucorrecily 
I cited, 141. 

1 , lislgnaia, probably synonym 

of )l. rhodesieims, 268. 

costaUs, infected with sporo- 
zoits, 6; distribution m 
N. Nigeria, 319-321, 325, 
328, 330, 

Cidklfacies, infected with 

sporozoits, 6. 

fumta, infected with sporo- 

" ' zoits, 6 ; occurrences in N. 

Nigeria, 320, 321, 337. 

I ^ ji7.M?n5ro8»,268. 

I ^|■h.lde4ie^!Hh, 268 

infected with sporo- 
” zoit^ 6- 

1 ia N. Nigeria, 319,^ 

' ! ” 321 , 328 , 340 . 

j j „,icohr,sminM.myo(ti. 

c I cited, 141. 

i larUrosirki 268. 
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Myzorhyhchus obacurm, may be a var. of 
M. barhirof<lns^ 268. 

4racJiani, synonym of M. 
ohscurus, 268. 


Natal, Culicinae in, 246, 250, 251, 259, 
264. ' 

Native names, of blood-sucking insects 
and other Arthro^iods, 219, 223, 340 ; 
of insects and diseases carried by them, 
347. 

Natives, instruction of, 226, * 

?ieavel, Chrysops, 163. 

„ Culex^ 263. 

,, Hippohosca kirsuta, var., 171. 

?iehdosii^ CuUciomylay 254-256. 

nehulosus, Trichorhynchus, 320, 328. 

necopinuSy TabanuSj sp. n,, 279, 339. 

Nematodes, found in Anophelines, 6. 

nemorosay CidicadUy 248. 

nemorosm, Ocklerotatus, 248. 

Neocelliay included in NyssorhyncJiuSy 141, 

Neomelanconio7i palpahy 226. 

„ rimay 254, 255, 256. 

Neostethopheles, synonym of Stethomyicty 

Ul. 

neotaeniorhytichus, Culicelmy 261. 

Nets for Phlehotomus 55. 

Niger River, research along, 315-320. 

nigeVy Taenio^'liynckuSy 247. 

Nigeria, N., haunts of Ghssina iacUnoides 
in, 119-126 ; new Anopheles 
from, 142, 143 ; variety of 
Stegomyia fasciata from, 179 ; 
Cimex rotundatm in, ]80 ; 
Culex and allied genera in, 
244, notey 246, 250, 253, 259, 
262, 263, 264 ; research in, 
301-356 ; geography of, 303- 
308; climate and rainfall, 308- 
314 ; population and tribes, 
314-315 ; records of blood- 
sucking insects and ticks in, 
34, 35, 345, 346 ; legislation 
in, 356 ; subjects requiring 
further investigation in, 356. 

Nigeria, S., examination of native water- 
receptacles in, 127-136 ; fish 
that prey on mosquito larvae 
in, 137-139 ; Anoplura from, 
146 ; Mallophaga from, 147, 
149,151 ; C'mex rotwidatus in, 
180; Culex and allied genera 


in, 24^, 246, 250, 252, 253, 
259, 261, 263-265; blood- 
sucking flies in, 109, 273-276. 
nigeriensisy Culex, 250. 

„ OcJderotaiuSy 250. 
nigerrimay Mansonia, 254. 
nigerrimusy PhlebotomuSy 47, 62, 68. 
nigra, Chrysoconoj),^ 252. 

„ Mansonia, 254. 

„ MansonioideSy 254. 

„ Stomoxys (see under Slomdxys),, 
nigrochaetae, CuleXy 252, 254-256. 
nigrocostalisy CuleXy 129-131, 133-263. 
nigrofuscay Glossina (see under Glossina). 
nigrothoraXy TaeniorhynchuSy 252. 
nigrurriy Lecanium, 92, 100. 

„ Menopon, sp. n., 151 . 
niliy Myzomyia, 268. 

Nirmus fuscus, from owl, Sudan, 147. 

„ varius, from raven, S. Nigeria, 
and starling, Sudan, 147. 

„ vulgaiuSy from owl and starling, 
Sudan, 148. 

Niumi Province (Gambia), in regard to 
tsetses, 211-14, 222 ; vegetation in, 190. 
nohiliSy Holcoceria, 182. 
ndciurnus, Ocklerotaius, 250. 

Nosema fy found in Anophelines, 6, 

Notabile (Malta), Phlehotomus found in 
catacombs at, 48, 51. 

Numida mitratay Mallophaga parasitic on, 
148, 150. 

nuttalll, A mblyomma, 320. 

Nyasa, Glossina taken in, 19 ; reports of 
tsetse from, 39, 40 ; Anoplura from, 
145-147 ; new Psyllidae from, 105- 
106 ; no ofiScial record of sleeping 
sickness in N., 181 ; cattle trypanoso- 
miasis in, 181, Skiidnote; sleeping sick- 
ness in Dowa district, 112; habits of 
blood-sucking flies in, 111-112; new 
Ckrysops from, 163 ; Cimex rolundatus 
in, 180 ; aLocustid injurious to man in, 
180 ; Culex and allied genera in, 246, 
248, 250, 259, 260, 264, 265 ; new flea 
from, 269-272. 

nyasae, Pseudoeriopsylla, sp. n., 105 * 

Nycteribiidae, pseudo-joints found in ^ 
some, 364, 7iote. 

Nyssomyzomyia, synonym of Myzom^jia, 
141. 
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l^ymrhynchm, genera included in, Ul; 

type sp. incorrectly 
cited, 141. 

ykaroensk, in Gambia, 
201 ; in N. Nigeria, 
319,328,345. 

obscurus, MymhynckuSi 268. 
ccellala^ Grabhamia, 250. 

Ochlerotatus, synonyms of, 246, 247 ; 

table of spp. of, 247. 
alhifasciatm, typo of genus, 

” 247. 

flaUgmosu!>^ 250 ; uogues of, 

” 246. 

cuwjninsi, synonyms of, 
248. 

, dentaius, 248. 

dmalis^ ungual formula and 
synonyms of, 248. 
durhanensls^ 250. 
hirsutus^ proboscis and palpi, 

249 « 


OrnWKmyki (see OUrrm), 

Oshogbo diati’ict (S. Xigeria), blood- 
sucking flies of, 273-276. 


Pakmpi^ijUa granli\ 259. 

„ 269. 

2 )(iUice)'a, Glof^-dim (i^e under 
'paUldipe)iKi><^ l{<imat(\(>ohi 321, 3.30, 334. 
paliidipea, GldMiin (see under Olomiri). 
paUidocephida^ Ctikv^ 262, 

pdlUdodnalufif Cuhr, 250. 
ixillidotho racist Cnki^ 263. 
paUidutu, Me-iiupoii^ 149. 
p)alHpfi>'', eVkc, 265, 

palpiile^ Neomdnni}C(WO)f^ 266. 
palpaV/K^ GlmiHd (eeo under Gloman). 
var. ii'eRjuuid, 2.3. 


lateralM^ in Algeria, 250. 
ImcarthThs, additional 
'■ characters, 251. 

249. 

?iei 7 ioroms^ varieties of,24j,8. 
nigerimsis^ 250. 
nootuTUUSi 250. 1 

oc/iraccics, 250 ; ungues of, | 
” 246. j 

^;yicritorfiis, ungual formula i 
and synonyms, 249. ] 

qmsiuiihitlQtus^ 250. 
scaputdTf.s^ 247. 
vigUax^ 250. 

Ochh^i'otatus^ 246, 250. 

, laenkrhynchu-9, 253. 
Oci>ieomjr«,indodediiiC»ie*,256. 

„ mramalci, a var. of C«Ia 

ayer, 259. 

rnferm' icaria, synonym of 0. inter- 

Iropicaf 172, noU^ 

„ dukti, BP« on a fish-eagle m 
Uganda, 171. 

„ {OrnUhomyia) mfertropica, 172 
and mte. 

ormloRioraciSf CnkT, 263, 264. 
Ornithdom, instructions for collectmgi 
232. 

246 ^ 


Fmdanm, supposed by tiatives to poison 
drinking water, 330. 


Paugonla magrfitki 

camels, 176. 


said to bo fatal to 


Papataci-flies (see under PJd/>Moinnn), 
papatasii, Phkhtonim (see under PWc- 
botomm). 

Papio sjihhii, ptcdiledion of Gl.wimj 
• LrsiL tor, 206-207, 22 . 6 ; potential 

reservoir of trypanosomes, 223. 

MI*, Culcx^ 266. 

( „ 3h5atty.3,207,32l,324,326,346. 

' jonrUi'ice^o^, Cuicx, 250. 

I Parasites, control of pests by introdne- 
i tioQ of, 365-367. 

I par^mrhm mohok, puparlum of 

„i<?,-steatbaseoftrunkof,358. 

I Parfa/nr/a hlanchardi^ 88-89, 92. 
i 91." 

i paghilU, Plexippus, 210. 
i Pecomyk^ 250. 

Pccli»opll'« /«*“' ‘"'f ,'o, “ 130 ' 

! wate-w«il8 at L»f». 123, 

j seasonal ^ . MooiateS 

of Cullciomyk nehtlosa, 200. 
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pernicmm^ Phlehotomus under [Phle- 
hoiomm). 

perskae^ Lecanimiy 93. 
penicus^ Argas^ 232. 
periinem^ Haematopoia^ 111. 

„ Tahams^ Bp. n., 286 - 290 , 

321,328, 330, 332-334, 346. 
peieni^ Enyaliopus^ 180.„ 
peUlgremi, Cidex, 250r 262. 

PhacoGhoerus aethiopkm^ Anoplura para- 
sitic on, 145. 

pharomsUj Ji^ysm'hynch^s^ 201, 319, 328, 
345. 

Pblebotomioae, 57, 

Phltboioramy of Maltese Is., 47-78 ; 

search for breeding places, 
48-50 ; habits and occur- 
rence of adults of, 50-52 ; 
seasonal prevalence of, 
52-53 ; prophylactic mea- 
sures against, 53-56 ; 
morphology of 57-67 ; 
ovipogition in captivity, 
67 ; synopsis of, 68 ; list 
of references to, 77-78; 
description of spp., 68 - 
77 ; adults found asso- 
ciated with rabbits, 49. 

mlnulm^ apparently rare in 
Malta, 47 ; described, 69 - 
70 ; much more active 
than other Maltese spp,, 
70 ; wing venation of, 62 . 

nigervimus^ sp. n., 68 ; wing 
venation, 62 . 

papalam^ abundant in 
Maltese Is., 47 ; breeding 
places, 48, 49 ; head and 
appendages of, 57-30 ; 
external genitalia, 61 , 
74 ; wing venation, 62 ; 
male and female de- 
scribed, 73 , 74 ; much 
more restless in captivity 
than P.pGrnkiomus, 75 ; 
ovum of, 75 ; larva of, 
75 , 76 ; pupa of, 76 , 77 ; 
eggs only hatch in moist 
atmosphere, 75. 

pGTnicmus^ sp. n,, abundant 
in Malta, 47 ; possible 
carrier of Papataci fever, 
47 ; breeding places, 49 ; 
wing venation, 62 ; male 
and female described, 70- 
72 ; pupa of, 72-73. 


PhoGnkoGGw^ synonym of SpftaerococcMS, 
104. 

Photography of Diptera, 163-160 ; appa- 
ratus for, 153, 154; preparation of 
insects for, 155, 156; illumination, 
156; 157 ; magnification, 167, 158 ; ex- 
posure, 158, 158 ; development, 159 ; 
retouching, 169 ; printing, 160. 
plcaG^ Menopon^ 151. 
pilifera, Maillotia, 265. 
piliferus^ CuUr<^ 265. 
pilo8ellu&^ Clinocork^ 364, note, 
pincerna^ Ludlowia^ 245, 266. 
pipistrellif CUnocoris, 364, note, 
pipiens, Oalex, 247, 248, 262, 263. 
Piroplasmosis, in dogs in N. Nigeria, 323, 
354. 

pitchfordl, Anophele&f 143. 

Plectropterus gamhensiSj Mallophaga on, 
148, 149, 151. 

Plexippus payhulli^ preying on Glosshui 
palpalis, 210. 
pluviosa, Ludlow ia, 245. 
poeciloides, Givardinus^ 182, 
pokllipes, Lcisloconops^ 258. 
poUinctor^ Stegomyia^ 268. 

Polyctenidae, 152 ; pseudo- joints found 
jn, 364, ?iote. 

Portuguese E. Africa, distribution of • 
Glossina in, 39-42 ; relation between 
game and Glossina in, 116-118, 
Po^a/ 7 ioc/ioe?'M,s ckoeropotamus^ Anoplura 
on, 145. 

polls i Chimaeropsylla^ g. et sp. n., 269 . 
pretorlensis, Anopheles^ 143. 
procerus, Gonlocotes, 148. 

Prophylactic measures against PUehio- 
mus, 53-56 ; repellents, 53, 54 ; fumi- 
gation, 54; light, 54; artificial air 
movement, 54 ; traps, 54 ; nets, 55 ; 
destruction of breeding grounds, 55, 56 

prospodidis, Lecaniodiaspis, 102. 

Proteosoma, birds infected with, 7. 
Prolomelanoconion fuscum, 244. * 
pruhiosus, Culex, 263. 
pseudoatmuUoris, Culex, 259. 
pseudocinerea, CuUckmyla nehulosa var , 
255, 256. 

pseudocinereus, Culex, 254. 
pseudoGOnopas, Chrysoconops] 253. 
Pseudoeriopsylla, g.n., 105, 
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PseudoenopsyUa nyasae^ sp.u., 106. j 

Pseudokeptophlehmijia^ iQcluded in CuUjc, 1 

256. I 

„ madagascam)isit>^ ! 

iynonym of CuUj' qmsigelldus, 258, j 

psidii^ Pulvinafia^ 94. 
pmwmU^ Tohanm^ 176, mk, 

Psychoda^ lame in foul water at Lagos, 

129, 130, 134. 

Psychodidae, 57 ; in Gambia, 218, 

P^ychbdmae, 57. 

Psyllidae, n. g. of, 105. 

pulcritarsis, Culex, 249, 

„ Grahhamia^ 249. 

OchUroUiim, 249. 

pulcfipcdpis^ Grahhamia^ 248, 240. 

Pnlicidae, in Gambia, 218 ; in K. Nigeria, 

322, 346. 

pullatm^ Culex^ 264. 
pullulus, Tabams^ sp. n., 282, 

Pulvimrui jachoni, in Uganda and W. 

Africa, 93 ; food plants, 93,^ 
psidii^ injurious to cofiee in 
Uganda, 94. 

pumilus^ Haploclilua^ 182. 
pw)Uitipe,s, Apmmkx, 258. 
punciocostdlis^ BaultsiMlhii 245, 
punkns, Eaemalopoia^ 326. 
pusillus^ Culex^ 265. 

■pygmaeus^ Cule^, 266. i 

Pyretophms, type sp. incorrectly cited, j 

141. i 

cosialis, breeding in native 

” domestic water-vesaels at | 

Lagos, 133 ; occurrences 
in water-vessels at Lagos, 
130) 131 ; found at lowest 
elevation above sea level, 
134 ; breeding in native 
yards, 136; occurrence 
in Gambia, 205. 

gmdr'iliimius, Ceroplasks^ 9548, 
guasigelidfi^ Leucomyia, 258. 
qmsigelidm, Cnlex, 25B'260, 264. 
guasiguiarti^ Culex^ 264, 
quasijfiod^skt^ Culicada, 256, 266. 
qmsimivittatus^ Ochleroiatus^ 260. 

Radiocukx clavipalpus, synonym of Li((l 

lowia chumierlaini^ 244, and note. 


Railways, recommendations with regartl 
to, 354. 

Rainfall, in Gambia, 191-193; in N. 
Nigeria, 308-314. 

lieedomjjia (ntiiid.ii<t, in N, Nigeria, 320. 

250, 

regidarl^^ n., 86 , 87 . 

regitlits, Jlclcn ^Foiyijxuinjiti), 57. 

Rest camps, in batihia, 2*)!, 205, 225 in 
N, Nigeria should be moved further 
from kurin]iB,*344, 345. 
Hh'iplceph.d>>>tf<ilc<(tu^. m N.^Nigeria, 33\! 

■-((nitfit'nic/ix, on dogs in 
Gambia, 2)2 : in N. 
i Nigeria, 319, 322. 324 ; 

I biting man, 326. 

j , slum a. abuudanl on dog.s in 

i N. Nigeria, 321. 322, 324; 

on horses in N. Nigeria, 
j 325 ; biting man, 326 ; 

; found at Raro, 328. 

I Rhodesia, N.E„ new var. of }Ppp<>h»Mi 
j from. 171 ; Cimex rnUnidatiDs 

j in, 180, 

1 . N.W., tsetse able to exist witb- 

I out gafne in, 40. 

I , S., tsetse found in, 41, 3i)7'381 ; 

; ’ Culicitiae in, 249, 2.5t), 259, 

262, 264. 

Rh,u% longifoUa, 117 . 

RJiynchocyon cirnd, new 6ea occurring on, 
272. 

lima, CtdeX; 265. 

,, Nei)inelanoconii)/t, 254, 25;>, 26.5. 
rhnus^ Melmoconum, 265. 

Rinderpest and Ghmim, 114, 115. 

Anopheles, 141, 1^5. 
rossii, Myzomijia, 6. 

rotundaius,Clmex,\l%m'^^^ 

Rovutna river, fiy -belts along, 40, am 
“w r diaryofH. T. Itactf a journey 

dowi the, 43-i6 ; t9«t»c ^rbuudant 
along affluents of, 43, 44. 
rubinoins, CuJex, 265. 
rufiiius, Cidex, 265. 

Tusci, Cexopldstes, 9i 

Saissetia (see Lecawimy 
mlklfotkAgromip^^^V-^- 
saUsiuriensk, (kkx, 264. 
saUik, Culcx, 261. 
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Sand'flies (see PUehoioftim). 

sanqu'mPMM^ Rhipicpp}ialm^ 212, 319, 322, 
324, 32G. 

aarawahi^ Ocideonij/ia^ 259. 

Sarcopsyllidae, in N. Nigeria, 325, 346. 

Scale Insects, African, observalions on, 
85-104. 

■Hcapulari^, Leueomyia, 247, 256. 

,, Ockkrotatm^ 247. 
scataphagoideSy Mucidus, 246, 319, 345. 
sRmicmcJtiWy Colpocephalutny 140. 
secedenSy Tj,ba7iuSy 182, 202, 320 346. 

Sena (Mozambique), cattle trypanoso- 
miasis in vicinity of, 41. 

Senegal, French, possibility of diseases 
being carried from or into, 195. 
$cmgale}tsk, Ilaplochilus^ 137, ?iote. 
sergentiy Culex^ 265. 

Sierra Leone, outbreak of Yellow Fever 
in, 127 ; Culicinae in,246, 259, 263, 265. 
s'dacea, Chrysops, 166, 341-344 
dmillimm, Cyclops, 129, 130, 134, 
simpsotdy Oulex, 263. 

Siniulium, in N. Nigeria, 317, 319, 324, 
326. 

$imus, Rhipicephalm, 321, 322 324-326, 
328. 

sinetisisy Culex ager, var., 259. 

„ Leucomyla , 259. 

„ „ gelida, var., 259. 

Siphonaptera, new, from Nyasa, 269-272 ; 
in N. Nigeria, 322, 325, 346. 

sjoestedti, Colpoceplialam, 14^. 

Sleeping Sickness, occurrence in Do^a 
district, Nyasa, 112 ; in Gambia, 187, 
note, 188, 205, 210, 214, 223 ; camps for, 
224, 353, 355 ; method of minimizing 
spread of, 225 ; not in Lesha and 
and Oshogbo districts, S. Nigeria, 276 ; 
colour convention for, 297, 298 ; occur- 
rence in N. Nigeria, 331-333, 337-339, 
344, 352, 353 ; native names for, 347 ; 
no case discovered in villages on G-arara 
River, 352 ; sporadic in Bare, 352, 353 ; 
natives of W, Africa though immune 
• may act as reservoirs of, 353. 

sodalisy TahuiiuSy 208, 209. 

%(maUensis, OuleXy 261, 

Somaliland, British, occuireiice of Stego- 
myia fasciata in, 179 ; new Tdbatius in, 
176 : Culex in, 261. 
upaikipaipisy Theobaldiu, 251. 


Sphaei'ococcuH draperi, synonym of S, 
viaTlatti, 104. 

marlatii, common in Lower 
Egypt, 104 ; remedy for, 
104. 

I sphinx, Papin, 206, 207, 223. 

Spilopsyllus cuntGuli, 269. 
spinosim, Mmopon, 149. 
spirocarpoides, Acacia, 116. 

Sporozoa, found in Auophelines, 6. 
Sporozoits in mosquitos, methods fur 
detecting, 1-8. 

Steamers and Lannches, tsetse invading, 
190, 198, 202, 204, 205, 207-210 ; effec- 
live mosquito proofing for, 226 ; mos- 
quitos breed in “ bilge water ” on, 354. 
Stcgomyia africam, bites only at dusk, 
275. 

fasciaia, identification of larva 
of, 127 ; distribution of larva 
at Lagos, 131, 135 ; number 
of vesseJs in which were 
found larvae of, 130 ; sea- 
sonal variation of larvae of, 
131 ; occurs in Sudan, 179 ; 
may transmit virus of horse- 
sickness, 179 ; V e c 1 0 r of 
dengue fever, 179 ; abun- 
dant in coast towns of 
British Somaliland, 179 ; 
variations of, 179 ; in 
Gambia, 188, 195 ; pale var. 
common in Algeria, 248 ; 
in N. Nigeria, 318, 319, 328, 
351, 354, 355. 
longipalpis, 26S. 
poltinctor, ot S.longi- 

palpisy 268. 

stenopjjgus, Akidopfroctus, 148. 

StcfJiomyia, considered distinct, 141 ; 
Neostetkopheles, synonym of, 141. 

Stomoxys, cattle trypanosomiasis spread 
by, 41 ; as a protozoal 
carrier, 223 ; inoculation ex- 
periments should be carried 
out with, 323. , • 

„ cakitrans, empty pupae of in 
caves ot Notabile, Malta, 48 ; 
in Gambia, 197, 207, 208 ; in 
N. Nigeria, 319-321,323,324, 
327, 333, 346. 

„ nigra, in Gambia, 201, 202, 207, 

208 ; common in Oshogbo, 
S. Nigeria. 275 ; in N. Nigeria, 
.317, 319 - 321 , 323 , 324 , 327 , 
346 . 
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strachani, Myi;orhynchuSf 268. 

siiba»giidics, TahanuD^ 275, 320, 325-328, 

346. 

mhmorsitansj Glossina (see under Glos- 
• sinfl). 

Chioitaspis, 90. 
subtilis, Grahhamia^ 248. 

Sudan, Culicinae in, 245, 246, 250, 252- 
254,. 259, 262, 263, 265. 
sudanems, Muddus^ 246. 

8j£:s, llaematopimSf 145, 
sycophanta^ Calosoma^ 369. 


Tabanidae, cattle trypanosomiasis spread 
by, 41 ; three new spp, of, 161-168 ; 
two new spp. from Sudan, 173-177 ; 
Bemhex preying on, 182; Hat of 
species in Gambia, 215-216 ; in S. 
Nigeria, 274, 275 ; new African species, 
279-290 ; abundant at Znngeru, N. 
Nigeria, 323 ; spp. occurring in N. 
Nigeria, 321, 328, 339, 346 ; none 
seen along River Garara, 337 ; native 
names of, 347. 

taianiformiSy Glossim^ 9, and mie, 108 . 
Tahanus habits and habitats, 

112, 346, 

albipalpus, in Gambia, 215 in 
N. Nigeria, 325, 327, 346. 

,, biguttaiibs, habits, 112. 

„ var. a'oceus^ in N. 
Nigeria, 321, 324, 325, 328, 
330, 346. 

„ camelarim, ap. v., 173 ; attack- 

ing camels, 175. 

„ clariithiaUs, 282. 

„ copemani, flp. n., 281. 

„ iirocodiUnus, sp. n., 284. 

„ diiaeniatus^ habitats of, 111 ; iu 
Gattibjfl, 200, 207 ; in N. 
. Nigeria, 321, 324, 346. 

„ fasciatus., in Gambia, 202 ; in N. 
Nigeria, 320, 346. 

„ 'gnitm, in N. Nigeria, 321, 330, 
334, 346. 

„ irromfu.’i^ 286 . 

„ latipes, in N. Nigeria, 318, 321, 

328, 346. 

„ lavei'ani^ in Gambia, 202 ; in N. 
Nigeria, 346. 

„ hucodoMm^ 17S, vwte, 177. 

„ maculatinsiinm^ 2B6« 


Tabanus moi‘d(u\ sp, u,, 175 ; said to be 
fatal to camels, 176. 

„ iiccoiHiiu,-!, sp. n., 27 9 ^ 339. 

„ par, in Gambia, 207 ; in Nigeria, 
321, 324, 326, 346. 

„ pertinem, sp. n., 286 ; distri- 
bution 289- 290 ; troublesome 
to human beings, 290 ; in N. 
Nigejia, 321, 328, 330, 332 
334, 346( 

„ psHsemiit, synonym of teuvoS’ 

176, m(e. 

„ puUidm, sp. n., 282 i^ijtributioo, 

283-284. 

„ )ieceihii.% preyed upon by 

182 ; possible vector of Try- 
paiiofiomd pfMmm, 182 ; in 
Gambia, 202 ; in N. Nigeria, 
320, 346. 

,, .s‘oc<a//(i, in Gambia, 208, 209. 

„ sahaxguHfm^ habits in S, 

Nigeria, 275; in N. Nigeria, 

320, 325-32B, 346. 

„ 290. 

„ iaejihla^ in N. Nigeria, 318, 320, 

321, 324^ 327, 328, 3.30, 339, 
346. 

„ taeniohi^ van. lutnalun., habits and 

habitats, 111,112; in Gambia, 
200- 202 204-207, 216. 

„ thoraclmiii^ in S, Nigeria, 275 ; 

in N. Nigeria, 321, 346. 

„ iuutaeM(itu.s\ habits, III \ maiea 

common, 112, 

'Tachardla actoieUa^ in Natal, 100. 

,, alhiddy in Natal, 100. 

„ deenrdlay new to Africa, 85, 

100 ; on Anona muncain, 

100 . 


longisdom^ Bp. u,, 102 ; in- 
fested with Chalcidids, 103 ; 
on Ficm, 103, 

Tachinidae, parasites on larvae of Gipsy 
Moth, 369, 370. 

tachmoide^-, Olosma (see under Gio.ssim). 
temiamtm, Bmksinella, 245. 


(((^hmi'osU'Is.^ G>'(ibh({i7iiu^ 259. 
taeiiioh^ Tahinus (see under Taba/m) 
dwilopggus, Fundulus, 182. 


taen'njrhyw'Mdes, Culex^ 258, 


Titcnioi'kijiichuSn 


characters of, 251-252 ; 
tables of spp. of, 252 ; 
Mansonk a synonym 
of, 252, 
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Ta€niorhjnchui afrieanus^ not a true 
Taeniorhynchus^ 266. 

„ ager^ included in Culex, 

256 ; not African, 259. 

,) annettii^ 253. 

„ aurites^ 253 ; wrongly 

recorded from Malay 
States,^ 253. 

V crisialus^ 253. 

„ fasdolaius^ 251. 

„ fmcopenmtu:^ 253 ; Culex 

drymoecius a var. of, 
253. 

,1 lineatnpenniSy synonym 

of Bank$inella luteo- 

lateralis, 245. 

metalUcus, 252. 

„ niger, included in Ochlero- 

tatus, 247, 

,, nigrithorax, 262. 

„ ocJiraceus, 253. 

,, taeniorhyuchus, 251. 

„ temx, included in Culex, 

256. 

„ tenaX; var. niacuUpes, 

synonym of Culex 
quasigelidus, 258. 

„ tiiillans, type of genus, 

251, 252. 

,, violaceus, synonym of 

T. metallkus, 252. 
taeniorhynGhus, Chry&oconops, 252. 

„ Culiceha, 247, 249. 

„ Taeniorhyurhus, 251. 

Taphozous hildegardeae, 364. 
tenax, Taeniorhynchus, 256, 259. 

Tendaba (Grambia), blood-sucking flies 
abundant at, 207-208 ; clearing needed 
at, 225. 

tenuicrus, Haematopota, 321, 
tenuivalmtum, Lecanium, sp, n., 92-93. 

Tete district (Mozambique), fly areas in, 
41. 

ihalassiuSy Culex, 260, 261. 
i^ileri, Culex, 260; 262. 

Tkeohaldia annulata, 261. 

„ spathipalpiSy 251. 
thoracims, Tabanus, 275, 321, 346, 
Thysanoptera, 238. 
tibialis, Lmognathus, 147. 
igripeSy Culex, 251, 261, 321. 


I tigripes, var. consimilis, Culex, 259. 

„ var, fusca, Culex (see under 
Culex'). 

tiiillans, Culex, 252 

„ Taeniorhynchis, 251, 252. 

Transvaal, relation between game and 
tsetse in, 114-116; Culex and allied 
genera in, 248, 249, 251, 254, 259-264. 

Traps for Phlehotnmm, 54. 

tremae, Lecanium, 93. 

Trematodes, found in Anophelines, 6. 

Trichochetes climax, from goats, S. 
Nigeria, 147. 

Trichoprosoponinae, 241. 

TrichorJtynckus (Culiciomyia) nebulosus, 
in N. Nigeria, 320, 328. 

trilohitiformis, Aspidiotus, 85. 

Trinoton luridum, from spurwing goose, 
Sudan, 151. 

Tvypaiwsoma hrucei, found in blood of 
horses in N. Nigeria, 353 ; 
more virulent than T. 
vivax, 363. 

gamhiense, natives of Gam- 
bia infected with, 188 ; 
5'4 per cent of population 
of Essau infected with, 
213. 

vivax, found in blood of 
horses in N. Nigeria, 353. 

Trypanosomes, investigation of, in wild 
animals, 170 ; in bulls, 181 ; blood of 
baboons potential reservoir of, 223 ; 
not certain that horses and cattle are 
infected with the same, 213 ; found in 
horses, 353. 

Trypanosomiasis of Cattle, spread by 
Stomoxys or Tabanidae, 41 ; Glossina 
morsiians in relation to. 181, note ; G. 
breiipalpis in relation to 181, 182 ; 
cases in district between Karonga and 
Songwe rivers, Nyasa, 181, note ; in 
Gambia, 188, 200, 212, 214, 223, 226; 
inv^tigation required into forma of, 
356 ; prevalent in N. Nigeria, 353. 

Trypanosomiasis of Horses, in N. Nigeria, 
319, 320, 323, 330, 332, 334, 336, 338- 
342, 344 ; not always carried from 
horse to horse, 345, 353 ; and of dogs, 
344 ; camps for, 226, 320, 323, 332. 

Tsetse-flies (see Glossina). 

Uganda, Glossina taken in, 26, 27 ; new 
mosquito from Entebbe, 38 ; Coccidae 
from, 85, 86, 87, 88, 90, 92-100, 103 
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Culex and allied genera io, 245, 248, 

250, 252, 253, 256, 259,263^265 ; Chrij- 
mpu centuiionis, n. ap. irom, 164 ; Hip- 
poboscr hirsutaf n. sp, from, 169 ; 

Gift, duJceiy d. gp. from, 171 ; fish 

preying on mosquito lame in, 182 ; 

Bemhex preying oa Tabaaidae in, 182. 
iigandae, Ceroplastes, 94 ^ 95 > 
umbrosa, Anopheles, 142. 

„ Myzonujia, 268, 319, 321, 328, 

345. 

unicolffi\ Myzomyia, 268, 
wtiforjuis, Culiciomyla, 255, 

„ Mansonia, 253. 

„ Mansonloldes, 253, 

imitaeniatiis, Tahamis, 111, 112, 
unimtiatus, Culex, 250, 260, 262, 345, 
Uranotaeniioae, 218, 241. 

Valetta, searched for breeding places of I 
Phlehotomus, 48, 49 ; Fhlebotomus, in ' 
cellars and prison cells of, 51, 
mnegatu7n^ Amblyomma, 197, 319, 325, 
330. 

wrms, Nirmus, 147. 

vei^slcolor, Hippoce^itrum, 275, 319, 320, 
324,325,327,330,346. 
vigitax, CuleX; 263, 

„ Ochlerotatus, 250. 

Vinsonia, 97, 

vinso}uoid€s, CeroplaUcs, sp. n., 90 . 
violaceus, Taeniorhyjtchus, 252. 
midis, CuUx, 263. 
viitaia, Haematopota, 111. 
vUvdi, Limgnuihis, 146. 

Trypanosoina, 353. 
noci/er, Haliaem, 172. 
vulgatus, Nirmus, 148. 


Waterbuck, in relation to Glossina mor- 
silam, 43-46 ; Ilippobosca infesting, 
169-172. 

Water supply, danger of wells for, 197, 
205, 206, 33l, 333; Ghmmi pulfyalk 
swarming in N. Nigeria near, 343 ; 
clearing to be done round wells and 
springs, 344. , 

watsoni, Anophcies, 143, 330. 

Wehimelhi (see Phrlutorbi), 
lOfMmam, Glossim luApalis, var., 23. 
icelhnmill, Chrysops, 1G7, 168. 

Wells, danger of, 197, 20.5, 206^131, 333. 
j Gruhhimhy 248 


Yellow fever, outbreak in Sierra Leone 
and Gold Coast, 127 ; in Bathurst, 
Gambia, 188, 19.1, 224 ; not reported 
from N. Nigeria, 351. 


Zambesi river, fly areas of, 41. 

Zambesia district, considerable flyl)el{s in, 
40. 

zeltiierl, Culex, 266. 

zizyphi, Farlatoria, 91 , 

somhaensis, Oulex, 264, 

Zungeru (N. Nigeria), importance of, 
304 ; biting insects and ticks in, 321, 
322 ; tsetses nearly always present in, 
322 ; clearing required near, 322 ; try- 
panosomias’s common amongst horses 
in, 323 ; piroplasmosis in dogs in, 323, 
354 ; game near, 323 ; trypanosomes 
iound in pony at, 324 ; recommenda- 
tions with regard to, 355. 

Zygotes in mosquitos, methods for detect- 
ing, 1-8. 
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Archibald, Dr. J. W., 184, 321. 
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Balfour, Dr, Andrew, 179. 

Barclay, Dr. A. H., 277, 283. 
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Carand, C. A., 81. 
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ERRATA, 


P. 68, lines 9 and 12, transpose the characters of the claspers of the male given for, 
PhUhoiomm ‘perniciosm and P. papaiam. 

P. 73 (in ^ synonymy of Phlebotowus papatam)^ for Eirmamn minv.tus'' read 
“ Baemamn minutwP 

P, 145, for “ Pedkuli^ capitis ” read Pediculus capitisP 

P. 148, for “ Coniocotes gigas ” read " Goniocotes gigasP 

P< 149, for Liperus bacillus'' and '^Liperus gambensis" read ^'Lipeurus baculus and 
^^Lipeurus gambensis" respectively. 

F.214, line 25, for “protozooar' read “protozoal.” 

P. 215, table, for “ Chrgsops longicornis^ F.,” read “ Chrysops longicornis, Macq.” 

P, 248, under 0. j/emorosus, for “Rev. E. A. Eaton” read “Rev. A. E, Eaton,” 

P. 345, table of Culicina, for “ Mucidus mucidus, Theo.,” “ Stegomijia fasciata^ Tbeo.,” 
and “ Stegomyia sugens, Theo. read “ Mucidus mucidus, Karsch,” 
Siegomyia fasciata,, h'.,” and Stegomyia Wied,,” respectively, 

P. 346, table of Tabanidae, for “ Haematopota cordigera, Aust.” and “ Tahamis pluto, 
Wied.,” read ffaematopoia cordigeip, Big.,” and Tahanus plutOj Walk.,” 
respectively. 

P. 346, table of Siphonaptera, for “ Cfenocephalus "^'canis, Dug^s,” read “ CUnoccphalus 
canis^ Curtis.” 

P, 363, title, for “Uganda” read “ British East Africa,” 
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